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PREFACE. 


O circumftance  has  more  dillinguilhed  the  modern  attempts  for  the  improvement 


JL  'I  of  Arts  and  Sciences,  from  thofe  of  antiquity,  than  the  inftitution  of  focieties, 
for  the  purpofe  of  purfuing.  enquiries  in  common,  or  of  collecting  the  labours  of 
individuals,  and  offering  them  conjunCtly  to  the  public.  To  Italy,  the  country  in 
which  literature  firft  revived  from  the  torpidity  of  the  dark  ages,  was  owing  the  firft 
rife  of  thefe  focieties,  which  in  a fhort  time  became  exceedingly  numerous  in  all  its 
principal  towns.  Moft  of  thefe,  indeed,  employed  themfelves  in  philofophical  purfuits, 
or  in  the  light  productions  of  elegant  literature ; yet  the  Academy  of  Lync^i,  inftituted 
at  Rome  in  1603,  had  fcience  for  its  objeCt,  and  has  ferved  as  a model  for  later  fo- 
cieties of  the  kind ; and  the  Florentine  Academy  del  Cimento , as  its  name  imports, 
brought  phyfical  opinions  to  the  teft  of  experiment.  The  fame  plan  was  followed 
with  vigour  by  that  affociation  of  ingenious  men  in  this  country,  which  finally  ifiued 
in  the  eftabliffiment  of  the  Royal  Society.  From  that  period,  fimilar  inftitutio’ns  were 
formed  in  mnft  of  the  enlightened  countries  in  Europe ; kings  and  minifters  thought 
their  glory  concerned  in  appearing  as  the  patrons  and  founders  of  them  \ and  men  of 
fcience  enrolled  among  their  aflociates  names  the  higheft  in  rank  and  office.  But  thofe 
inftitutions  which  have  had  their  origin  in  the  commands  of  civil  power,  have  been  few 
in  proportion  to  the  fpontaneous  fraternities  of  perfons  attached  by  fimilarity  of 
ftudies,  which,  efpecially  of  late  years,  have  rapidly  fpread  wherever  knowledge  has 
charmed  the  human  mind : and  the  European  fpirit  of  improvement  has  now  pene- 
trated, with  the  colonies  and  arms  of  Europe,  to  diftant  quarters  of  the  globe,  and  is 
throwing  into  a common  fund  the  knowledge  and  inventions  of  Afia  and  America, 
with  thofe  of  the  parent  regions. 

The  advantages  which  have  been  derived  from  learned  focieties  have  already  been 
yery  great  ; for  although  few  of  them  have  done  much  in  what  feems  originally  to 
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have  been  a leading  objeft— the  united  purfuit  of  difcoveries  as  a body  (a  mode 
more  fplendid  in  appearance  than  practically  ufeful)  ; — yet  they  have  afforded  great 
fupport  and  encouragement  to  individuals  in  their  inveftigations ; and  have  been  the 
means  of  preferving,  and  offering  to  the  world  in  a ftable  and  refpeftable  form,  many 
molt  valuable  papers,  which  without  fuch  aid  would  either  have  remained  locked  up 
in  the  cabinets  of  the  writers,  or  have  dropt  from  the  prefs  unnoticed  and  forgotten.  It  is 
an  acknowledged  fadt,  that  many  of  the  moft  ufeful  difcoveries  and  improvements  in 
art  and  fcience  have  been  ufhered  into  the  world  through  the  medium  of  the  periodical 
publications  of  focieties : and  no  man  can  flatter  himfelf  with  a complete  acquaintance 
with  what  has  been  done  and  is  doing  in  any  one  branch  of  knowledge,  without  having 
informed  himfelf  of  the  contents  of  thefe  works. 

But  fuch  is  now  the  number  of  them,  and  fo  various  the  places  of  publication,  and 
the  languages  in  which  they  are  written,  that  a private  fcholar,  efpecially  in  this  de- 
tached part  of  Europe,  finds  it  an  extremely  difficult  matter  to  obtain  and  perufe 
them.  On  this  account,  many  perfons  have  expreffed  a wiffi  that  they  might  be 
enabled  in  lefs  compafs,  and  with  lefs  trouble  and  expence,  to  obtain  an  adequate 
acquaintance  with  thefe  fources  of  knowledge..  This  want  it  is  the  objedt  of  the 
condudlors  of  the  prefent  publication  to  fupply.  By  confining  their  attention  folely  to 
works  of  this  clafs — the  Memoirs  and  tranfadlions  of  learned  and  ceconomical  So- 
cieties—they  will  have  it  in  their  power  to  afford  more  complete  information  concern- 
ing them,  than  can  be  done  in  Journals  which  embrace  the  whole  of  literature. 
Indeed,  they  fhall  not  fatisfy  themfclves  without  giving  fuch  a full  view  of  thefe 
colledlions,  as  may  affure  every  enquirer  after  knowledge  who  fhall  read  their  publi- 
cation, that  nothing  of  importance  has  been  withheld  from  his  view.  It  is  their  plan 
to  notice  every  article  in  all  the  principal  publications  of  the  kind  throughout  the 
learned  world ; to  give  analyfes  of  them  proportioned  to  their  confequence ; and  to 
print  at  large  fuch  as  are  at  the  fame  time  interefting  and  incapable  of  abridgment. 
Where  plates  and  tables  are  neceffary  'to  convey  clear  ideas,  they  will  be  copied. 
They  do  not  pretend  to  render  the  original  works  ufelefs — that  would  be  equally  un- 
fair in  the  attempt,  and  prefumptuous  in  the  idea— but  they  will  acknowledge  their 
• work 
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work  defective,  if  it  fell  of  fupplying  every  material  link  in  the  chain  of  ufeful  and 
curious  knowledge.  With  refpecft  to  the  arrangement  of  their  materials,  it  is  impof- 
fible  to  lay  down  any  precife  plan.  They  mull  take  works  in  the  order  they  come  to 
hand.  As  numerous  difficulties  occur  in  procuring  foreign  books  in  this  country,  it 
may  happen,  notwithftanding  their  beft  diligence,  that  they  for  fome  time  fall  in 
arrear  with  refpecft:  to  them,  and  that  in  fome  of  their  earlier  numbers,  domeftic  pub- 
lications occupy  more  than  their  proportional  ffiare. 

On  the  whole,  as  their  attempt  can  claim  no  merit  but  that  of  utility,  they  ffiall 
place  all  their  expectations  of  public  encouragement  in  rendering  it  as  ufeful  as 
poffible. 

A Catalogue  af  Publications  which  come  within  the  Plan  of  the  prefen t W irk . 

England. Philofophical  Tranfacftions. — Antiquarian  Society,  London. — Tranfacftions 

of  the  Society  of  Arts Tranfacftions  of  the  Linnfean  Society — Tranfacftions 

of  the  African  Alfociation.—Manchefter  Memoirs._Bath  Society  of  Agriculture. 

Scotland. Royal  Society,  Edinburgh.— Antiquarian  Society,  ditto. 

Ireland. — —Royal  Society,  Dublin. 

France. Hiftoire  de  1’Academie  des  Sciences,  a Paris—Memoires  de  l’Academie 

de  Medicine,  a Paris Memoires  de  l’Academie  de  Chirurgie,  a Paris.—Me- 

moires de  1’Academie  Royale  des  Infcriptions,  a Paris — Memoires  de  l’Aca- 
demie  d’ Agriculture,  a Paris Memoires  de  l’Academie  de  Toulou  ft. Me- 

moires de  1’Academie  de  Dijon,  pour  la  partie  des  Sciences  et  des  Arts.— Me- 
moires de  l’Academie  des  Arts  et  Sciences,  a Rouen.— Memoirs  des  Infcrip- 
tions et  de  Belles  Lettres,  a Nifme. 

Germany. Memoires  de  l’Academie  Royale  des  Sciences  et  de  Belles  Lettres,  a 

Berlin Commentationes  foe.  reg.  feientiarum  Goettingenfis.— Acfta  Phyfico- 

Medica  Academias  Cefarias  naturae  curioforum,  Norimb Abhandlungen  der 

Kaiferlichen  Academie  zu  Wien.  Vienna Acfta  Academise  elecftoralis  Mogun- 

tinae  feientiarum  utileum — Abhandlungen  der  Kurfiiltlich  Baierifchen  Aca- 
demie der  Wiilchenfchaften,  Munich,  4to Acfta  et  commentationes  Acade- 

miae  Elecftoralis  Scientiae  et  elegantiarum  literarum,  Theodoras  Palatinse. 
Befchaeftigungen  der  Berlinifchen  Gefellfchafft  Naturforfchender  Freunde  zu 
Berlin — CEconomical  Society  at  Heidelberg Acfta  Soc.  Acad,  feierk.  prin- 

cipalis Haffiacae — Abhandelungen*  einer  Privatgefellfchaffi  zur  aufnahme 

der  Mathematik  in  Bohmen,  Prague Verfuchen  und  Abhandlungen  der 

Naturforfchenden  Gefellchafft,  zu  Dantzig. 
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Netherlands. Memoires  de  l’Academie  Imperiale  etRoyale  des  Sciences  et  deBelles 

Lettres  de  Bruxelles— Academy  of  Sciences  at  Valences Society  of  Emu- 

lation at  Liege. 

Italy. Saggi  di  Naturali  efperienze  fatte  nell’  Academia  del  Cimento,  Firenz. 

Gli  Atti  dell’  Academia  delle  Scienze  de  Siena. — Commentarie  de  Bononienfi. 
Melanges  de  Philofophie  et  de  Mathematique  de  la  Societe  Royale  de  Turin. 
Memorie  de  Matematica,  &c.  Verona. — TraniaCtions  of  the  Patriotic  Society 
at  Milan — Academy  of  Belles  Lettres  at  Padua— Etrufcan  Society  of  Anti- 
quities at  Cortona. 

Ruftia. Commentarii  Academic  fcientiarum  Petropolitante. 

Sweden.— — Adta  focietatis  regias  fcientiarum  Upfalienfis— Kengl.  Vetenlkaps  Acade- 
miens  handlinder,  Stockholm. 

Denmark. Royal  Academy  of  Sciences  at  Copenhagen— Royal  Icelandic  Society. 

Portugal. Academy  of  Sciences,  Lifbon. 

Spain.— Academia  Della  Hifpania. 

Switzerland. A<fta  Helvetica,  Bafil Adhandlungen  der  Naturforfchen  den 

Gefellfchaft,  in  Zurich Memoires  de  la  Societe  des  Sciences  Phyfiques  de 

Laufanne,  a Laufanne,  4to. 

Holland, Der  Hollandfchen  Gefellfchaft  der  Wiffenfchaften,  zu  Haarlem,  Abhang- 

lungen,  Altenb— Society  of  Agriculture  at  Amfterdam Verhandelingen 

van  het  Bataafich  Genootfchap  der  profondervindelfe  Wifbegierde,  Rotterdam. 
Verhandelingen  uitgegeven  door  heet  Zeeuwfch  Genootfchap  der  Wetenfchap- 
pen  te  Uliflingen. — Medical  Society  of  Amfterdam. 

America. - T r anfadtions  of  the  Society  at  Philadelphia. 

t 

Eaft-Indies.—-T ranfadtions  of  the  Afiatick  Society  at  Bengal. 


The  Proprietors  will  he  obliged  to  any  Gentleman  to  inform  them  of  any  omiffion  in  the 
above  Lifts. 
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ASIA7ICK  RESEARCHES..  . 4to  Calcutta,  1788. 

TN  the  introduction,  the  candour  of  the  public  is  requefted  for  this  firft  publication, 
as  being  the  work  of  men  who  cannot  allot  their  whole  time  to  philofophical  or 
literary  purluits,  but  are  chiefly  employed  in  the  bufinefs  of  their  profeflions ; 
being  a number  of  Englifhmen,  who  wire  of  opinion,  that  a fociety  inftituted  at 
Calcutta,  on  the  plan  of  thofe  eftabliihed  in  the  principal  cities  of  Europe,  might  be 
a means  of  concentrating  all  the  valuable  knowledge,  which  could  occafionally  be 
obtained  in  Afla,  and  of  preferving  many  little  traCts  and  eflays,  not  of  fufftcient 
importance  for  feparate  publication.  For  this  purpofe,  a fociety  was  formed  on  the 
fifteenth  of  January,  1784.  They  begin  by  declaring,  that  they  will  pals  no  decifion 
in  their  collective  capacity,  on  any  point  of  literature  or  philofophy,  but  that  the 
writers  muft  be  individually  reponfible  for  their  own  opinions. 

At  the  firft  meeting,  it  was  refolved  to  apply  to  the  Governor  and  Council  (as  the 
executive  power  of  the  country)  for  their  patronage,  which  was  immediately  granted. 
Application  was  alfo  made  to  Mr.  Haftings,  then  Governor-general,  to  become  Pre- 
fident,  which  he  declined,  but  recommended  the  gentleman  who  planted  the  inftitu- 
tution,  (Sir  William  Jones),  who  was  accordingly  nominated,  and  who  at  the  firft 
meeting,  delivered  a Dijcourje  on  the  inftitution  of  the  fociety,  to  the  following 
purport. 

<c  When  on  my  voyage  to  this  country,  I found  one  day  by  the  obfervation,  that 
India  lay  before  us,  Perfia  on  our  left  hand,  and  that  a breeze  from  Arabia  blew  on 
our  ftern.  A fituation  this,  which  awakened  a train  of  reflections  in  my  mind,  to  find 
myfelf  almoft  encircled  by  the  vaft  region  of  Afia,  the  nurfe  of  1'ciences,  the  inventrefs 
of  arts,  and  fcene  of  glorious  aCtions ; fertile  in  the  productions  of  human  genius, 
abounding  in  natural  wonders,  and  diverfified  in  the  forms  of  religion,  government, 
laws,  manners,  languages,  features  and  complexions  of  men.  I remarked  an  exten- 
five  field  yet  unexplored,  and  many  folid  advantages  unimproved,  and  confidered 
that  fuch  enquiries  and  improvements'  could  only  be  made  by  tne  united  efforts  of 
many  ; but  I confoled  myfelf  with  a hope  that,  if  in  any  country  fuch  a union  could 
be  effected,  it  was  among  my  countrymen  in  Bengal. 

c<  You,  gentlemen,  have  realized  that  hope,  by  founding  a fociety  for  enquiring 
into  the  hiftory  and  antiquities,  the  natural  productions,  arts,  fcience,  and  literature  of 
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Alia.  Such  an  inftitution  will  advance  to  maturity  by  flow,  yet  certain  degrees.  To 
enfure  fuccefs  and  permanence,  we  muft  avoid  a languid  remiflnefs,  or  over-zealous 
activity,  and  I take  the  liberty  to  fubmit  a few  general  ideas  to  the  fociety. 

“ I conceive  it  is  your  defign  to  take  an  ample  fpace  for  your  inveftigations,  bounding 
them  only  by  the  geographical  limits  of  Afia.  So  that  conlidering  Hindoftan  as  a 
center,  and  turning  to  the  north,  you  have  on  the  right  many  important  kingdoms, 
China,  her  Tartarian  dominions,  Japan,  and  the  clufter  of  iflands ; before  you,  that 
chain  of  mountains,  which  formerly  were,  perhaps,  a barrier  againft  the  fea ; beyond 
them,  Thibet  and  Tartary:  on  your  left,  the  beautiful  prov'nces  of  Iran  or  Perfia,  the 
unmeafured  deferts  of  Arabia,  the  kingdom  of  Yamen,  and  the  ifles  fubdued  by  the 
Arabs;  and  wefterly,  the  Afiatic  dominions  of  the  Turks.  But  fince  Egypt  has  an 
old  connexion  with  this  country,  fince  the  language  and  literature  of  Abyflinia  have 
an  affinity  with  that  of  Afia,  and  the  Arabian  arms  have  prevailed  along  the  African 
coaft  of  the  Mediterranean,  you  will  perhaps  follow  the  ftreams  of  Afiatic  learning 
fomewhat  beyond  its  natural  boundary.  As  a name  to  this  fociety,  that  of  Afiatic  ap- 
pears to  me,  therefore,  preferable  to  Oriental. 

(i  The  objeCts  of  our  enquiries  are  man  and  nature;  whatever  is  performed  by  the 
one,  or  produced  by  the  other.  Human  knowledge  has  been  elegantly  analyfed  ac- 
cording to  the  three  great  faculties,  memory , reajon , and  imagination ; and  hence  the  three 
main  branches  of  learning  are  hiftory,  fcience,  and  arts.  Agreeably  to  this  analyfis, 
you  will  invefligate  what  is  rare  in  the  ftupendous  fabric  of  nature;  will  corredt  the 
geography  of  Afia  by  new  obfervations  ; will  trace  the  annals  of  the  nations  who  have 
peopled  or  defolated  it,  their  government  and  inftitutions,  fciences  and  arts.  As  to 
the  languages,  which  I have  ever  confidered  as  the  mere  inftruments  of  learning,  the 
attainment  is  difficult,  but  neceflary;  and  if  to  the  Perfian,  Arminian,  &c.  we  could 
add  the  Shanfcrit,  Chinefe,  Tartarian,  Japanefe,  &c.  an  immenfe  mine  will  open,  in 
which  we  may  labour  with  delight  and  advantage. 

“ Having  lubmitted  my  thoughts  on  the  limits  and  objects  of  the  fociety,  I will  add  a 
few  hints'  on  the  condudt. 

“ In  the  infancy  of  any  fociety,  there  ought  to  be  no  unneceflary  trouble,  expence,  or 
formality.  Let  us  have  weekly  evening  meetings,  for  hearing  original  papers  read. 
Let  all  the  curious  and  learned  be  invited  to  fend  in  their  tradls ; and  if,  at  the  end  of 
the  year,  they  wiil  make  a volume,  let  us  prefent  it  to  the  world.  You  will  not,  per- 
haps, admit  tranflations,  except  from  unpubliflied  eflays.  When  you  will  enrol  as 
members,  you  will  hereafter  decide,  but  you  will,  I prefume,  determine,  that  all 
queffions  fliall  be  decided  by  ballot,  by  the  majority  of  two  thirds,  and  that  nine 
members  fliould  conftitute  a board;  and  I recommend,  on  no  account  to  admit  a new 
member  who  has  not  exprefled  a defire  to  become  fo. 


I.  A Differtation  on  the  Orthography  of  Afiatick  Words  in  Roman  Letters . 

By  the  President. 

THE  Prefident  obferves,  that  whoever  compofes  tra6bon  Afiatick  literature,  or 
mandates  from  the  Afiatick  languages,  will  find  it  neceflary  to  exprefs  Arabian, 
Indian,  &:c.  words  in  European  characters ; that  no  complete  fyltem  has  appeared, 
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fo  that  each  found  may  be  rendered  by  one  appropriated  fymbol,  conformably  to  arti- 
culation, and  with  a due  regard  to  the  primitive  power  of  the  Roman  alphabet. 

Mr.  DTIerbelot  abounds  in  citations  from  the  writers  of  Arabia  and  Perfia,  yet 
it  requires  a moderate  knowledge  of  Perfian,  Arabick-,  &c.  to  comprehend  the  paf- 
fages  quoted  by  him  in  European  characters. 

In  the  account  of  Ibnu  Zaidun,  an  Andalufian  poet,  the  firft  couplet  is  expreffed  in 
Roman  letters : 

Iekad  he'in  tenagikom  dhamairna  ; 

Iacdha  ala'ina  alalia  laula  taffma. 

“ The  time”  adds  the  tranflator,  “ will  tome,  when  you  will  deliver  us  from  all  our 
cares  ; the  remedy  is  ajfured,  provided  we  have  a little  patience.”  When  fome  perfons, 
at  the  prefident’s  requeft,  attempted  to  write  the  fame  in  Arabick  characters,  they  all 
wrote  it  differently.  He  gueffes  the  diltich  fhould  be  thus  written : 

Tecadu  hhina  tundjicum  demdyeruud 

Takdi  dlaind  ’ lajay  lau  Id  tadjs'md. 

“ JVhen  our  hojcms  impart  their  fee  rets  to  you , anguifh  would  almojl  fix  our  doom3  if 
we  were  not  mutually  to  conjole  ourf elves.” 

The  prefident  afks,  if  fuch  perplexities  would  arife,  if  M.  D’Herbelot,  or  his 
editor,  had  formed  a regular  fyftem  ? 

As  a further  proof -he  remarks,  that  a learner  of  Perfian,  who  would  wifh  to  write 
the  name  of  Sultan  Azim  in  the  Arabick  characters,  might  exprefs  it  thirty-nine  ways, 
and  yet  be  wrong : the  word  Ihould  be  written  Adzem , with  three  points  on  the  firft 
confonant. 

There  are  two  modes  of  exhibiting  Afiatick  words  in  our  letters  j the  firft  regards 
the  pronunciation , and  this  method  is  ufeful,  but  precarious ; befides,  all  grammatical 
analogy  is  deftroyed,  fimple  founds  are  reprefented  by  double  characters,  vowels  of 
one  denomination  Hand  for  another,  and  poffibly  we  perpetuate  a bad  pronunciation, 
as  in  writing  Kummerbund , where  neither  the  letters  or  true  found  is  preferved,  but 
Kemerbend , as  an  ancient  Briton  would  write  it,  exhibits  the  original  characters  and 
Perfian  pronunciation.  The  fecond  fyftem  confifts  in  fcrupuloully  rendering  letter 
for  letter. 

For  the  firft  method,  the  warmeft  advocate  was  the  late  Major  Davy;  he  valued 
himfelf  on  his  new  way  of  exhibiting  Perfian  in  our  characters ; but  he  fpells  moft 
names  in  a manner  that  a Perfian  would  be  unable  to  comprehend.  His  method 
neither  renders  the  original  elements  of  the  words,  nor  the  founds  reprefented  by  them 
in  Perfian. 

The  fecond  method  is  fupported  by  Mr.  Halhed  and  Mr.  Wilkins.  In  Mr.  Elal- 
hed’s  fyftem,  the  prefident  is  diffatisfied  only  with  the  ufe  of  double  letters  for  the 
long  vowels,  and  in  the  intermixture  of  Italic  and  Roman  letters.  Mr.  Wilkins’s  fyf- 
tem print  ipally  confifts  of  double  letters,  to 'exprefs' our  third  and  fifth  vowel,  and  of 
the  profodial  marks  to  afeertain  their  brevity  and  length.  The  prefident  approves 
this  notation  for  Shanfcrit,  yet  requires  fomething  more  univerfally  expreflive  of 
Afiatick  characters. 

He  then  proceeds  to  expliin  his  own  fyftem,  and  laments  that  we  fhould  begin  our 
education  in  England,  by  learning  to  read  the  five  vowels  3"  two  of  which,  as  we  pro- 
nounce 
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nounce  them,  are  clearly  dipthongs.  There  are  indeed  five  fimple  founds  in  our 
language,  which  occur  in  the  words  an  innocent  bull.  Thefe  are  all  fhort  vowels,  which 
an  Italian  would  pronounce  as  in  his  own  language,  fa3  ft,  Jo,  fe,  Ju.  Between  thefe 
there  are  numberlefs  inflations,  forming  many  dipthongs  and  tripthongs,  many  of 
which  are  found  in  Italian;  but  in  this  .paper1  we  fhall  have  occafion  for  two  only, 
the  firfb  vowel  with  the  third  and  the  fifth;  as  to  the  vocal  compounds,  which  begin 
with  the  third  and  fifth  vowel,  they  are  generally  rendered  bydiftinCt  characters,  irri' 
properly  ranged  among  the  confonants. 

He  next  confiders  thofe  lefs  mufical  founds,  which  require  the  aid  of  a vowel  to 
be  articulated. 

By  the  afliftance  of  the  .gue  and  palate  we  produce  two  founds,  differing  only  as 
hard  and  Joft , and  if,  whtu  they  are  uttered,  the  breath  be  hardly  protruded,  two 
analogous  articulations  are  heard,  the  fecond  of  which  charaCterifes  the  pronunciation 
of  the  Arab,  and  the  nafal  found  is  common  among  the  Perfians  and  Indians.  Next 
comes  the  dentals , among  which  are  the  fibilants  \ each  dental  by  thrufting  the  tongue 
between  the  teeth  forms  two  founds  very  common  in  Arabick  and  Englifh,  but  change 
into  lifping  fibilants  by  the  Perfians  and  French.  The  liquid  najal  follows  thefe,  and  in 
the  Indian  dialed:  moft  founds  of  this  clafs  are  varied  in  a Angular  manner,  by  bending 
the  tongue  upwards  towards  the  palate.  The  labials  form  the  lafl  feries,  and  the  pre- 
fident  thinks  a natural  character  for  articulate  founds  might  be  agreed  on  by  delineating 
the  feveral  organs  of  fpeech,  in  the  aft  of  articulation,  and  feleCting  from  each  a dif- 
tinCt  and  elegant  outline.  A perfeCt  language  -would  be  that,  in  which  every  idea 
fhould  be  exprefled  in  one  word,  fimple,  if  fimple,  complex,  if  complex ; and  a 
fyftem  of  letters  ought  to  contain  one  fpecific  fymbol  for  every  found  : in  this  refpeCl: 
old  Perfian  or  Zend  approaches  to  perfection ; and  the  Arabian  alphabet  appears  fo 
complete  for  writing  Arabick,  that  not  a letter  could  be  added  or  taken  away  ; the 
fame  may  be  faid  of  the  Devanagari  fyftem,  which  is  the  ftandard  of  Sir  William’s  obl'er- 
vation  on  Afiatick  letters.  Our  Englifh  alphabet  is  imperfeCt,  and  it  would  be 
impoflible  to  exprefs  either  Indian,  Perfian,  or  Arabian  words  in  Roman  characters, 
as  we  pronounce  them  ; new  characters  would  be  inconvenient,  but  by  the  help  of  a 
diacritical  mark  ufed  by  the  French,  with  a few  of  thofe  adopted  in  our  fluxions,  we 
may  apply  our  prefent  alphabet  fo  happily  to  the  notation  of  all  the  Afiatick  lan- 
guages, as  to  equal  the  Devanagari  itfelf  in  clearnefs  and  precifion. 

No.  i.  Is  the  firft  vocal  found,  the  proper  fymbol  is  A.  though  often  conveniently 
exprefled  by  E.  The  Nagari  letter  is  called  acar,  is  pronounced  in  Bengal  like  Our 
fourth  vowel,  and  in  the  weft  of  India  like  our  firft : in  all  dialeCts  properly  Indian, 
it  is  confidered  as  inherent  in  every  confonant,  and  is  placed  laft  in  the  fyftem  of  the 
Pibetians.  This  letter  anfwers  to  the  Jat-hhah,  or  open  found  of  the  Arabs,  or  the  zeber  of 
the  Perfians,  but  this  Arabian  mark,,  or  acute  accent  above  the  letter,  is  pronounced 
at  Isfahan  like  our  firft  or  fecond  fhort  vowel,  as  in  chajhm  and  ferzend,  the  diftinCtion 
feems  to  depend  in  the  nature  of  the  confonant.'  Two  of  our  letters  are  neceflary  to 
complete  the  notation  of  the  acar  and  zeler. 

i.  When  the  firft  vowel,  as  the  Perfians  pronounce  it  in  bakht,  is  doubled  or 
prolonged  as  in  bakht,  it  has  the  found  of  the  fecond  Nagari  vowel,  and  the  firft 
Arabick  letter,  or  of  our  long  vowel  in  cajl.  Its  natural  mark  fhould  be  a fhort  A 

doubled. 
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doubled,  but  an  acute  accent  in  the  middle  of  words,  or  a grave  at  the  end  of  them, 
will  be  equally  clear.  The  broad  found  of  the  Arabian  letter  in  a/an,  may  be  repre- 
fented  by  the  profodial  fign,  fince  it  is  conftantly  long,  whereas  the  mark  hamzab 
fhortens  the  letter,  as  in  the  words  ojiil  or  IJlam.  In  writing  Afiatick  words,  we  fre- 
quently confound  the  broad  a with  its  correfpondent  fhort  vowel,  which  we 
improperly  exprefs  O,  as  we  write  coffim  for  kdfim,  in  defiance  of  analogy  and 
corredtnefs ; our  vowel  in  fond  occurs  but  feldom,  if  ever,  in  Arabian,  Indian,  and 
Perfian  words. 

3.  Our  third  vow'd,'  corre&ly  pronounced  for  our  fecond  fhort  vowel,  has  no 
place  in  the  Nagari  fyflem.  This  in  Arabick  is  reprefented  by  an  acute  accent 
under  the  letter,  but  fince  in  the  Zend , a character  like  the  Greek  E-pftlon , repre- 
fents  our  fecond  and  third  fhort  vowels,  the  Perfians  pronounce  zir  like  zeber,  calling 
this  country  Hend,  and  the  natives  Hendus'.  neverthelefs  it  will  be  proper  to  denote 
the  Sanfcrit  icar  and  the  Arabian  cafr , by  one  unaltered  fymbol,  as  in  the  words 
Indra  and  Imam . 

4.  The  third  vowel  produced  or  lengthened,  bed:  marked  by  an  accent,  either 
acute  or  grave. 

5.  This  is  our  fifth  vowel:  for  our  fourth  fhort  one  is  rejected  from  the  pure 
Sanfcrit  in  the  weft  of  India,  and  at  Banaras,  though  the  Bengalele  retain  it  in  the 
firft  Nagari  letter,  which  they  call  ocar;  to  the  notation  of  this  found,  our  vowel 
in/«//fhould  be  conftantly  appropriated.  It  anfwersto  hu-pfilony  and  like  that  is  often 
confounded  with  iota:  thus  miijhc  is  pronounced  mijhc  among  the  Perfians.  The 
damm  of  the  Arabs,  is,  however,  frequently  founded  like  our  fhort  O in  memory . 

6.  The  fame  lengthened,  and  properly  expreffed  by  an  accent,  as  in  the  word 
virtu ; it  is  very  long  in  Perfian,  fo  as  to  treble  the  quantity  of  the  fhort  one,  as  is 
the  cafe  with  all  the  Isfahan  long  vowels,  but  the  letter  vau  is  often  redundant,  fo  as 
not  to  alter  the  found  of  the  fhort  vowel  preceding  it,  as  in  khojh  and  khod  it  may, 
however,  be  right  to  exprefs  that  letter  by  an  accbpt. 

7.  A vocal  found  peculiar  to  the  Sanfcrit  language,  formed  by  a vibration  of  the 
tongue  preceding  our  third  vowel,  and  may  be  expreffed  by  the  profodial  mark  as  in 
Rifhi ; we  have  a fimiliar  found  in  the  word  merrily , the  fecond  fyllable  of  which  is 
much  fhorter  than  the  firft  fyllable  of  riches. 

8.  The  fame  complex  found  lengthened,  and  therefore  diftinguifhable  by  the  pro- 
fodial found  of  a long  vowel. 

9.  In  Bengal  this  letter  expreffes  both  fyllables  of  our  word  lily,  but  its  general 
found  is  Irf  a fhort  dipthong  peculiar  to  the  Sanfcrit. 

10.  An  elongation  of  the  former. 

11.  Our  fecond  vowel,  beft  reprefented  by  an  accent,  as  in  Veda. 

1 2.  A diphthong  of  the  firft  and  third  vowels,  and  expreffible  by  them,  as  in  the 
word  Vaidya ; in  Bengal  it  is  pronounced  as  the  Greek  poimen  was  probably  founded. 
The  Arabs  and  Englifh  articulate  this  compofition  exactly  alike. 

13.  Though  a coalition  of  acar  and  near  forms  this  found  in  the  Sanfcrit,  it  is  in 
fa£t  the  fourth  of  our  long  vowels. 

14.  A proper  dipthong,  compofed  of  our  firft  and  fifth  vowels,  and  in  Perfia,  as  in 
Italy,  the  conftituent  founds  are  not  united. 

15.  Is  no  vowel,  but  an  abbreviation  at  the  end  of  a fyllable,  of  a nafal  confonant  j 
as  the  Portuguefe  write  Siao  for  Siapi}  with  a nafal  termination..  It  appears  to  me 
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chat  we  cannot  do  better  than  adopt  the  Indian  method  of  diftinguifhing  it  in  the 
Sanfcrit,  Chinefe,  and  Perfian  words,  by  a point  above  the  letter,  as  in  Sihha  a lion. 

1 6.  Alfo  an  abbreviation  or  fubftitute  for  the  ftrong  afpirate  at  the  clofe  of  a fyllable, 
and  may  be  diftinguifhed  in  the  middle  of  a word  by  a hyphen,  as  in  duh-c'ha , pain, 
though  it  feems  to  referable  the  Arabian  ha,  which  only  gives  a more  forcible  found 
to  the  vowel  which  precedes  it,  as  in  hhiemah , fcience.  When  fuch  Arabick  words 
are  ufed  in  conftruftion,  the  final  afpirate  of  the  firft  noun  has  the  found  of  ta , but 
it  lhould  I think  be  defcribed  in  our  characters  by  two  points  above  it,  as  in  Arabick, 
fince  if  we  write  Zubdahu ' Imulc,  with  a comma  to  denote  the  fuppreflion  of  the  alf, 
every  learner  will  know  that  the  word  fhould  be  pronounced  Zubdat.  The  ha 
ought  invariably  to  be  inferted,  as  in  Shammah , fince  the  afpiration  is  perceptibly 
founded, in  the  true  pronunciation.  The  Sanfcrit  character  before  us  has  the  fingular 
property  of  being  interchangeable  by  certain  rules,  both  with  ra  and  fa , as  arbos  was 
ufed  in  Latin  for  arbor. 

17.  The  firft  proper  confonant  in  the  Indian  fyftem.  This  letter  has  the  found  of 
our  k or  c,  in  king  or  cannibal,  but  is  beft  expreffed  by  the  laft.  The  Arabs  have  a 
letter  founded  near  the  palate  with  a hard  preffure,  as  in  K'afm ; this  we  fhould  diftin- 
guifh  invariably  by  k,  and  we  fhall  find  the  utility  of  appropriating  c to  the  notation 
of  the  Indian  letter.  The  third  Roman  letter  was  probably  the  kappa  of  the  Greeks, 
and  we  may  fairly  pronounce  that  Cicero  and  Cithara  were  pronounced  alike  at  Rome 
and  Athens.  The  Welch  apply  the  fame  found  to  Cae  and  Cefn. 

18.  The  only  proper  afpirates  (with  a ftrong  breathing)  are  to  be  found  in  India; 
this  afpiration  may  be  diftinguifhed  by  a comma,  as  the  letter  before  us,  c'hanitra,  a- 
fpade.  The  Arabian,  Perfian,  and  Tufcan  afpirate  may  be  written  as  the  word 
makhzen,  a treafure. 

19.  Should  be  conftantly  expreffed  as  in  the  word  gul,  a flower,  gil,  day. 

20.  Is  the  afpirate  of  the  laft  letter,  as  in  the  word  Rag' huvan/a  ■,  the  Perfians  and 
Arabs  pronounce  this  ghain,  with  a bur  in  the  throat,  or  a tremulous  motion  of  the 
tongue,  as  the  r is  pronounced  in  Northumberland.  Gaza  fhould  be  written  Ghazzah , 
and  the  French  word  gazelle  fhould  be  written  ghazal,  the  antelope  of  the  Arabians. 
The  Perfian  word  migh,  a cloud,  is  rnig'ha  in  Sanfcrit,  as  mifh  appears  to  be  derived 
from  mifh  a , by  a change  of  long  vowels  which  diftinguifh  the  Iranian  from  the  Indian 
pronunciation. 

21.  A nafal  palatine,  which  the  prefident  propofes  to  denote  by  a point  above  the 

letter  »,  as  the  addition  of  a g would  create  confufion. Thus  ends  the  firft  feries 

of  Nagari  letters,  confifting  of  hard  and  foft  gutterals,  each  attended  by  its  proper 
afpirate,  and  followed  by  a nafal  of  the  fame  clafs : an  arrangement  continued  as  far 
as  poflible  through  the  Sanfcrit  fyftem,  and  feems  conformable  to  the  beautiful  analogy 
of  nature. 

Next  proceeds  a feries  of  compound  letters,  as  fome  grammarians  confider  them. 

22.  The  firft  has  no  diftind  fign  in  our  alphabet,  which  is  expreffed,  as  in  the  word 
China,  by  two  letters,  which  are  certainly  not  its  component  principles,  but  might 
perhaps  be  more  properly  denoted,  as  in  M.  D’Herbelot’s  works,  by  t[h. 

2j.  The  fame  compofition,  with  a ftrong  breathing  articulated  after  it,  and  fhould 
be  expreffed  as  in  the  word  ch'handa,  metre. 

24.  This  the  Hindoos  confider  as  a Ample  letter,  but  appears  to  be  the  complex 
expreffion  of  dzh , perhaps  it  has  two  founds.  It  is  confounded  as  a Ample  found 

with 
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with  j ya,  and  as  a compound  with  za,  one  of  its  conftituents ; thus  the  yafmin  of  Arabia 
is  by  us  called  jajmen ; as  th  tyug  or  junction  at  Benares  is  called  jug  at  Bengal,  and  was 
pronounced  zug  at  Athens.  We  fhould  invariably  exprefs  this  letter  by  ja.  The 
Arabian  letters  ’dhal,  ’dad,  and  dha,  are  all  pronounced  in  Perfia  za,  with  a fort  of 
lifp,  and  may  be  expreffed  as  z with  one,  two,  or  three  points  over  it. 

25.  The  preceding  letter  afpirated,  as  in  J’haJha,  a fiih. 

26.  The  fecond  nafal,  compofed  of  the  former  and  the  letter  ya,  as  the  Italian 
agnello  and  our  onion  contain  a compofition  of  n and  y,  and  the  Indian  found  only 
differs  from  the  greater  nafality  of  the  firft  letter,  and  may  be  diftinguilhed  by  a point. 
A Sanfcrit  word  dignifying  to  know,  begins  with  the  letter^,  and  fhould  be  written 
jnyd,  but  in  Bengal  this  is  foftened  into  gya,  and  is  expreffed  by  a diftinft  character. 

27.  In  a curious  work  called  the  Prefent  of  India,  this  is  the  fourth  feries,  but  in 
general  has  the  third  rank  in  Sanfcrit  letters.  The  firft  is  the  India  ta,  or  the  Arabian 
td,  which  it  nearly  refembles. 

28.  The  fame,  with  a ftrong  breathing. 

29.  A letter  called  by  the  Muflimans  the  Indian  dal,  and  fhould  be  diftinguifhed 
by  an  accentual  mark,  as  in  the  word  dunda , punifhment.  It  refembles  the  Arabian  ’dad. 

30.  The  preceding  letter  afpirated,  as  in  D’haca,  improperly  pronounced  Dacca. 
In  the  fame  manner  may  be  written  the  Arabian  ’ dha , but  without  a comma,  fince  its 
afpirate  is  lefs  diftindtly  heard  than  in  the  Indian  found. 

31.  The  nafal  of  the  third  feries,  and  formed  by  a fimilar  inverfion  of  the  tongue  j 
in  Sanfcrit  words  it  follows  the  letters  ra  and  floa,  as  Brdhmena,  Vijhnu,  and  precedes 
the  other  letters  of  the  third  clafs. 

32.  Begins  the  fourth  clafs,  and  is  the  common  ta. 

33.  Its  afpirate,  which  ought  to  be  written  with  a comma,  as  in  Afwatt’ha,  (the 
Indian  fig-tree)  left  it  be  confounded  with  the  Arabian  found  in  t burr  ay  a,  which  is 
like  our  word  think ; a found  the  Perfians  and  French  cannot  imitate.  In  Perfian  it 
fhould  be  expreffed  by  s with  a point  above  it. 

34.  The  foft  dental,  as  in  Devatd , or  Deity. 

35.  The  fame  afpirated,  as  in  D’herma , juftice.  It  fhould  be  diftinguifhed  by  a 
comma  from  the  Arabian,  in  dhatab,  gold.  A found  we  write  thus  very  improperly, 
inftead  of  retaining  the  genuine  Anglo-Saxpn  letter,  and  expreffmg  it  dhus. 

36.  The  fimple  nafal,  founded  by  the  teeth,  with  a little  affiftance  from  the  noftrils, 

as  in  N dr  ay  end.  , 

Next  come  the  labials,  and  [37]  is  the  firft  hard  labial  pa-,  this  the  Arabs  articulate 
with  great  difficulty. 

38.  Is  the  afpirate  of  pa,  but  often  pronounced  like  our  fa.  In  truth  the  fa  is  a 
diftin£t  letter,  and  fha,  which  in  Englifh  is  redundant,  fhould  be  appropriated  to  this. 

39.  The  foft  labial  in  Budd’ha,  wife,  and  the  fecond  letter  in  moft  European  al- 
phabets. 

40.  The  afpirate  of  the  above,  as  in  bhafJod-,  no  comma  is  neceffary  here. 

41.  The  laft  nafal,  as  in  Menu ; it  it  formed  by  doling  the  lips  entirely,  while  the 
breath  paffes  gently  through  the  nofe.  Here  ends  the  regular  Nagari  letters.  Another 
feries  might  have  been  added,  namely,  fa,  (ha , za,  zha,  which  are  in  the  fame  pro- 
portion as  ta,  jha,  da,  dha,  and  the  reft,  but  the  two  laft  founds  are  not  ufed  in  the 
.Sanfcrit.  Then  follows  a let  of  letters  approaching  the  nature  of  vowels ; the  firft, 
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42.  Seems  our  third  fhort  vowel  beginning  a dipthong,  and  may  be  called  a fuper- 
fluous  chara&er  ; it  is  ranked  by  many  among  the  confonants,  and  confounded  with  ja ; 
hence  Yamuna , a facred  river  in  India,  is  written  Jomanes  by  the  Greeks,  and  Jumna 
lefs  properly  by  the  Englifh. 

43.  The  two  liquids  na  and  ma  are  kept  apart  to  preferve  the  analogy  of  the  fyftem,  and 
the  other  is  introduced  between  the  two  femi  vowels  ; the  firft:  of  thefe  is  ra}  as  in  Rama. 

44.  The  fecond  is  la,  as  in  Lanca. 

45.  When  this  charafter  corresponds,  as  it  fometimes  does  in  Sanfcrit,  with  our  wa, 
it  is  in  fa£t  our  fifth  fhort  vowel  preceding  another  in  form  of  a dipthong,  and  may 
eafily  be  feparated;  but  when  it  has  the  found  of  va,  it  is  a labial.  The  Bengalefe 
confound  it  with  ba,  from  which  it  ought  to  be  carefully  diftinguifhed.  The  vaw  of 
the  Arabs  is  always  a vowel,  but  in  Perfian  is  a confonant,  and  pronounced  like  our 
va,  with  rather  lefs  force.  Then  follow  three  fibilants,  the  firft 

46.  Is  called  in  India  Ja,  and  fhould  be  pronounced  as  in  paldfa,  as  fhould  the  fad 
of  the  Arabs  and  Hebrews ; except  that  in  Cafmir  and  the  bordering  provinces,  it  is 
hardly  diftinguifhed  from 

47.  Which  is  improperly  written  Jha  by  us,  and  cha  more  erroneoufly  by  the  French. 
This  letter,  of  which  Ja  and  ha  are  not  the  component  parts,  is  formed  fo  far  back  in 
the  head  that  the  Indians  call  it  a cerebral ; either  it  was  not  articulated  by  the  Greeks, 
or  they  chofe  to  exprefs  it  by  their  xi>  fince  from  the  Perfian  word  Ardajhir  they  have 
formed  Artaxerxes. 

48.  The  dental  Ja,  refembling  the  Hebrew  letter  of  the  fame  found. 

49.  Is  the  ftrong  breathing  ha. 

50.  The  Indian  fyftem  clofes  with  a compound  of  ca  and  Jha,  as  in  the  word  paricjha, 
and  is  analogous  to  our  x*.  The  Bengalefe  give  it  the  found  of  cya,  or  of  our  k in  kind 
and  Jky.  The  Greeks  rendered  this  letter  by  their  khi,  changing  Dacfhin  into  Dakhin. 

The  fmgular  letter  of  the  Arabs  Ain,  is  placed  immediately  before  the  confonants.  It 
might  be  clalfed  among  the  nafals  of  the  Indians,  but  in  Arabia  and  Perfia  it  has  a 
different  found,  of  which  no  verbal  defcription  can  give  an  idea,  and  may  be  called 
a nafal  ■,  it  is  univerfally  diftinguifhed  by  a circumflex  above  the  fhort  vowel,  or  over 
the  letter  preceding  a long  one,  as  ilm,  learning,  dalim,  learned. 

Sir  William  annexes  fome  fpecimens  of  Oriental  writing,  as  examples  of  the 

method  he  recommends. 

* See  Plate  I.  Fig.  1,  where  thefe  Chara&ers  are  delineated. 


II.  Afironomical  Objervations.  By  Col.  Thomas  Pearse,  Commander  of  Artillery  in  Bengal, 

THE  clock  ufed  by  Col.  Pearfe  was  made  by  Ellicot ; it  beat  dead  feconds ; with 
one  hand  for  minutes,  and  the  hours  revolve,  with  the  plate  fixed  to  the  whole 
wheel ; the  pendulum  is  described  in  Phil.  Tranf.  Vol.  XLVII.  p.  47^9.  The  tranfit 
inftrument  by  Siffon,  four  feet  long,  with  a double  objetft  glafs,  the  meridian  mark 
1500  yards  diftance.  A Hadley’s  quadrant  was  ufed  with  quickfilver  till  December, 
1776,  then  an  18  inch  land  quadrant  by  Ramfden,  with  a micrometer  to  fubdivide 
the  nonius,  this  inverts  and  is  capable  of  the  niceft  adjuftments  ; the  firft  telefcope  was 
an  18  inch  reflector  by  Gregory,  till  Auguft,  1777,  then  a refleftor  of  Dollond’s,  with 
a triple  objeft  glafs,  and  a double  objeft  glafs  micrometer ; the  time-keeper  was  by 
Brookbank,  which  goes  whilft  it  is  wound  up,  and  is  tolerably  good. 


By 
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By  obfervations  for  determining  the  longitude  of  the  Obfervatory  at  Fort  William  from  Greenwich; 
the  longitude  in  time,  from  various  obfervations  of  Jupiter’s  fatellites,  mean  of  all  was  5 A.  17", 64. 

1776.  December  23.  Jupiter’s  ill  fatellite  at  the  edge  of  the  limb,  apparent  time,  11  A.  53'  2.5".  in 
contact  emerged  11  A.  58 ' 53^ 

1779.  May  2.  Jupiter’s  iff  fatellite  immerged  into  the  d’fk,  11  A.  35' 

{S  If  the  immerfions  and  cmerffons  of  this  nature  were  calculated,  fo  as  to  let  aftronomers  to  look  out  for 
them,  the  fatellites  might  be  rendered  more  ufeful  in  regard  to  long'tudes  by  land,  whether  the  calculations 
are  accurate  or  erroneous  : for  I mean  to  ufe  an  immerfion  or  emerhon  of  any  kind,  only  to  note  an  in- 
ftant  for  taking  the  altitude  of  Jupiter  at  the  place  of  obfervation.;  if  the  eyes  be  of  equ&l  ftrength,  and 
the  inft ruments  of  equal  powers,  the  altitudes  will  be  taken  by  every  perfon  who  fhall  obferve  at  one  and 
the  fame  time,  and  thence  the  diltance  of  Jupiter  from  the  meridian  of  each  will  be  known  to  feconds, 
if  we  fuppofe  the  latitudes  known  beforehand  ; and  if  the  telefcopes  of  quadrants  could  be  made  fufftci- 
ently  powerful,  then  a fun  pie  oblerver  at  any  place  would  perform  the  whole  without  trouble  or  difficulty, 
and  would  only  need  a common  watch  and  a little  more  patience,  than  would  be  requiffte  if  the  watch 
Was  perfect,  and  calculation  true.  By  this  mode  a degree  of  longitude  may  be  meafured  with  as  much 
accuracy  as  a degree  of  latitude. 

“ In  1778,  1 took  notice  that  when  Jupiter  is  very  near  the  oppolition,  the  obfervations  are  not  to  be 
depended  on,  and  that  the  fatellite  vanilhed  without  changing  colour  ; the  fame  happened  in  1779  and 
1780  ; perhaps  Jupiter’s  atmofphere  may  be  fo  denfe  as  to  prevent  the  free  paffage  of  the  diminifhed  light 
foon  after  the  beginning  of  an  eclipfe,  or  even  before  it,  if  fo,  the  difference  of  obfervations  in  the  oppo- 
fitions  and  in  the  quadratures  may  tend  to  clear  up  that  point,  and  to  meafure  the  extent  of  that  at- 
mofphere.” 

The  mean  longitude  in  time,  from  fix  obfervations  of  Jupiter’s  iff  fatellite,  from  February  4,  1778,  to 
March  13,  1780,  all  near  the  oppofition,  5/1.  51'  16", 9. 

Obfervations  of  Venus.  1777.  July  14.  Venus  paffed  the  meridian  2t A,  i'  oo- 
center [420  13^]  2i h.  23/  33w,5.  15th,  paffed  meridian  at  20A.  59'  29 

at  20 A.  58''  80.5. 

1780.  March  18.  An  appulfe  ofVenus  to  Mars.  [The  micrometer  is  read  off  to  the  500th  part  of  an  inch  J 

Diftances,  15'  170,2  Apparent  time,  7 A.  39/  S3 y/,9 

*5  20  ,9  7 44  33  ,9 

15  18  ,7  7 49  gg  ,g 

19th,  difference  of  declin.  26 ' 8", 7,  at  7/1.  41'  51", 4.  Diff.  of  JR  oA.  V 7".  Mars  was  fouth  of  Venus. 

1 775-  January  12.  Immerfion  of  Aldebaran  behind  the  moon,  8A.  54'  55". 

February  15.  End  of  a lunar  eclipfe,  apparent  time  corieft,  10/2.  1 f o",  5. 

Occupation  of  Regulus.  1776.  March  3.  The  tranfft  inffrument  being  yet  without  a meridian  mark,  it 
was  adjuffed  in  other  refpe&s,  and  the  tranfits  of  feveral  ftars  were  taken  to  determine  its  pofition,  and 
the  error  of  the  clock.  Col.  Pearfe  then  mferts  a rule  for  determining  the  true  pofition  of  the  telefcope 
and  the  error  of  the  clock  in  fuch  cafes  of  doubt,  which  Mr.  Reuben  Burroughs  had  before  inferted 
in  the  Ladies  Diary. 

£ and  7 Leonis  were  the  two  ftars  relied  on  for  time  and  pofition,  becaufe  they  pafs  at  nearly  equal 
diftances  from  the  zenith,  and  the  mean  of  their  errors  of  the  clock  would  be  very  nearly  the  true  error. 

The  difference  of  their  errors  was  5", 6 ; and  thence  the  error  of  the  tranfft  inffrument  was  1246", 16 
at  the  horizon,  and  the  intervals  of  the  wires  1478". 


1'  27/.  Diftance  from  Q’s 
”,  16th,  paffed  meridian 


3d  March 

Tranfft  at 
Mid.  Wire 

liquation  for 
Error  of  In- 
ftrument 

Tranfft  by 
Calculation 

Error  of 
Clock 

A 1 " 

// 

A ’ " 

n 

£ Leonis 

11  10  39 

3>01 

11  4 00.6 

-H  6 41,41 

7 Leonis 

11  14  e3 

— 2,59 

11  7 24.0 

+ 6 4M1 

Immerfions  1 
of  a.  Leonis  J 
6th  March 

J4  2 39:5 

bv  equal 

altitudes 

+ 5 58T5 

1776.  July  30.  Moon  eclipfed,  beginning  of  total  darknefs,  apparent  time,  xjh.  i/  i6,v. 

1 777*  January  20.  Immerfion  of  £ Geminorum  behind  the  moon,  apparent  time,  13/2.  37^  ,0. 

...  January  23.  Eclipfe  of  moon  began,  8/2,  41''  27//,7,  End,  11A.  33/  337/,4.  D ’s  center  on 

meridian,  12/2.  4 '30 ", 5.  > 00  00  so 

Februarv 


e 


14 
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57  36 
31  53-5 
12 h.  2'38' 


/.o.  Total 


February  13.  Immerfion  of  ,*  Ceti  behind  the  5 yh.  53'  46",  7.  Five  feeonds  before  the  immerfion, 
the  ftar  began  to  change  colour,  and  to  loie  light  fenfibly;  one  fecond  before  the  immerfion,  it  was 
considerably  broader  and  redder  than  at  firft,  this  fupports  the  fuppohtion  of  an  atmofphere  round  the 
moon,  though  it  does  not  extend  to  any  great  didance.  r 

1777.  May  16.  5 ’s  weft  limb  on  meridian,  7 h.  5 9'  50'',  1.  v Scorpii  ditto,  8/i.  </ 2"  1. 

By  the  arch  of  the  tranfit  inftrument,  the  ftar  was  io/  from  the  limb. 

1779.  May  t*  An  appulfc  of  ])  to  Mars  and  Saturn.  Mars  on  meridian,  12/1.  55' 42 " 

Saturn  ditto  — — __  ^5  „ 

5 ’s  eaftern  limb  — — _ ’ - 

]) ’s  diftance  from  $ near  $ neareft  of  5 — 28/ 26 ",7  , 

1779.  November  23.  Eclipfe  of  the  D.  Apparent  times  correft.  Beginning,^ 
dar’knefs,  13  h.  1/41", 3.  End,  15/1.  42  / ooZ',6 

1780.  Auguft  5.  Appulfe  of  to  Jupiter.  J ’s  weft  limb  paffed  a meridian  circle,  yh.  1 a'  aa'* 

Jupiter’s  center,  7A-14/53/'*  Ditto,  7/1.25/06".  » ’s  weft  limb,  yh.  25' 19". 

Mi/cellaneous  Olfervations.  The  difference  of  declination  of  Jupiter  and  the  neareft  horn  of  the  5 
was,  9/  i",4,  at  yh.  28'  4oo".  Diftance  of  the  limbs,  14/33", 2,  at  7h-  3 a'  12".  15' 1",  5,  at  yh.  35'  36". 

Wungole  or  Ongole.  1782.  November  14.  Mean  latitude  from  four  double  altitudes  of  the  Polar 
ftar,  150  31 ' 37/4 

November  16.  With  the  oftant  mean  of  his  double  altitudes  of  the  fun,  about  the  meridian  gives 
latitude,  15°  30/24'/.  6 

1784.  The  latitude  obferved  was,  150.  29'  16/'.  This  is  inferted  to  bring  to  teft  the  accuracy  of  the 
oftant,  it  alfo  ferves  to  (hew.  that  even  the  polar  ftar  may  be  ufed  to  great  advantage,  and  in  thefe  hot 
climates  the  ftars  only  can  be  employed,  for  the  fun's  heat  at  noon  is  really  not  to  be°borne. 

Determinations  of  longitude  from  olfervations  depending  on  the  theory  in  the  nautical  almanack . 

Trivatoore,  mean  of  two  of  Jupiter’s  1ft.  — — — 

Madras,  deduced,  by  Trigonometry  — — — — 

J he  Chief’s  gardens,  Mafulipatam,  by  Jupiter’s  lft.  — ■— 

The  flag,  ditto,  by  Trigonometry  from  the  laft  — — — 

Peddapoor  from  Jupiter’s  1 ft.  very  good  — — — 

KolTim  Kotta,  by  Jupiter’s  1 ft.  — — — 

Vizacpatam,  by  ditto,  mean  of  three  — — — 

Bemulwilfa,  by  ditto,  mean  of  four  — — — 

Viz ianagaram  palace,  by  Jupiter’s  lft.  and  2d.  — — — 

Narrainpoor,  by' Jupiter’s  lft.  — — — — 

Kalingapatam,  by  ditto  — — — — — 

lechapoore,  by  Lunar,  eclipfe  — — — ■ — 

Gangam  camp,  by  Jupirer’s  1 ft.  — — — ~ 

Jehaujepoor,  by  ditto  — — — — — 

hoobureka  river  camp,  oppofite  Jelapoor,  on  Ballafore  fide  the  river,  by  1 q 

Jupiter’s  lft.  and  2d.  — — — — J “*”  / 11  52 

Comparifon  of  obfervations  for  longitude,  with  correfponding  obfervations  at  different  places. 

1779.  November  23.  Lunar  eclipfe  at  Calcutta,  compared  with  Greenwich,  88°  22/  4//, 5. 

Jupiter’s  fatellites.  from  the  beginning  of  1774,  till  the  27th  of  December,  1777,  were  obferved  with  a mid- 
dling 18  inch  refle&or,  I allow  24// to  compare  it  with  the  large  reflettorat  Greenwich,  and  12//  for  their 
refraftor,  the  comparifon  is  from  aftual  correfponding  obfervations,  except  in  two  cafes,  in  which  the 
Calcutta  obfervations  are  one  revolution  later.  The  longitude  of  Paris  and  Stockholm  are  taken  from 
Wargentin,  Phil.  Tran.  Vol.  67,  Lunden,  from  thirty  three  correfponding  obfervations  found  in  the 
fame  paper.  Of  Chiftehurft.  from  Wollafton,  Vol.  74.  Of  Geneva,  Oxford,  and  Marfeilles,  from 
Pigot,  Vol.  68,  and  76.  Nagpoore  and  Churnagur,  were  communicated  to  me  by  Lieutenant  Ewart,  of 
the  Bengal  eftablifhment,  who  obferved  at  each  place  a conftderable  time. 

The  mean  refult  from  fix  obfervations  of  Jupiter’s  fatellites,  compared  with  affual  correfponding  obfer- 
vations, made  at  Stockholm,  Greenwich,  Paris,  Geneva,  Oxford,  Lunden,  Chiftehurft,  and  Marfeilles, 
gives  the  longitude  of  Fort  William,  from  the  14th  of  Qfbober  1774,  to  the  18th  of  December,  1779. 

1782^  September  21.  Longitude  of  Ichapoore  from  Lunar  eclipfe,  compared  with  Nagpoore  84<?  55/9// 
Ofiober  9.  Longitude  of  Koffim  Kotta,  from  Jupiter’s  1 ft.  fatellite,  with  Nagpoore  82  57  45 
1784.  September  5.  Longitude  of  Beemulwilfa,  from  Jupiter’s  lft.  fatellite,  compared!  g 

with  York,  Greenwich,  and  Paris  — — — j 0 " o 

November  8.  Longitude  of  Churiargar,  compared  with  Kalingapatam  — 84  8 36 

The 
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Lhe  mean  refults  of  various  oifervations  for  determining  the  latitude  of  the  following  places, 
taken  by  Col.  Pearse  and  Lieut.  Colebrooke. 


Madras  — — 

— 

149  4'32" 

Timargudha  — 

_ — 

l8°12,24,,,2 

Viperee  — 

— 

*3  5 5,35 

Sciacole  Camp  — — — 

• * 

1817  1 

Trivatore  — - 

— — 

*3  9 °.-4 

Ivalingapatam  

.18  21  16,8 

North  hde  of'Cortelare  river 

. 

*3  *5  L5 

Kulliparoo  

— 

28  28  5,1 

Arambacam  -■  — 

■ 

»3  31  36 

Colleboogaum  — — 

• 

18  45  5, 8 

Akamapett  ■ ■. 

— 

13  40  32 

Kutwaul  Talanb  — 

— 

*9  3 o,5 

Akarumpauk  •— — ~ 

— 

13  47  49 

Ichapoor  

■ 

19  6 44,9 

Nayrpett  - ■ 

— 

13  56  8 

Burrampoore  — — 



19  18  56,8 

Korware  — — 

— 

14  5 12,6 

Munfoor  Cottah  — 

• 

19  17  6 

Vinateechillum  — 

■ 

14  19  57 

Ganjam  Fort  — 

- 

19  21  3 

North  fide  of  Pinnare  river 

■ 

14  28  50,9 

Ganjam  Camp  — - 

__ — . 

19  23  31.8 

Ollore  . — ■ 

— 

14  42  3.8 

Piaghu  — — 

— _ 

19  28  50 

Mooaumillodooro  — 



14  52  26,7 

Maloodee  - — - 



19  32  36,2 

Ongole,  properly  Wungole 

. , 

15  30  16,2 

Mainickpatam  — 



19  42  13,2 

Chicoortee  — — 

. 

15  35  2,2 

Jaggernaut  

- 

19  48  10,7 

Yenmunbender  — 



1 5 35  4.4:5 

Ahmetpoore  • 

— 

19  56  40 

Vantipollam  

15  46  27.5 

Peeply  • 

— 

20  7 51 

Baupetla  ■ 



15  54  32 

Ballunta  ■■  — 



20  17  39,5 

Chundole  

- - 

16  0 15,2 

Sowlagunda,  near  Kuttack 

20  26  33,3 

Maffulipatam  — — - 

— 

16  10  32 

Koomereah  river,  north  fide 

— 

20  43  12,8 

Sicacollum  on  the  N .bank  of  the  Kiftna 

16  12  3,8 

Jehaujepoore  river,  north  fide 

— 

20  51  57,3 

Moodenore  • 

■ ■■  ■ 

16  24  43,8 

Chorakootee  — — 



20  59  25,2 

Ellore  — ■ - 

— 

16  42  17,5 

Raneeka  Taulaub  — 



21  6 46,7 

Soolaurum  ■ ■ ... 

— 

16  56  9 

Kaunfee  Baunfe  — 

— 

21  J3  ^4, 8 

Rajahmundree  — 

— 

16  58  43>9 

Aumnulla  ■ 



21  23  1,2 

Rajahnagur  

— 

17  4 35 

Daumdurpoor  

21  36  27,8 

Peddapore  — 

— 

17  4 35 

Soobanreeka,  at  Rauie  Gaut,  on  the! 

Gooloopooloore  — 

. — i 

17  8 48,2 

Ballafore  fide  — 

— — J 

21  45  l8>5 

b onding  and  Matoor 

— 

17  12  50 

Jellafore  camp  ■— 



21  46  52,5 

Suteawaurum  — 



17  18  33 

Dantoon  camp  — 

— 

21  57  40 

Ellmulchillee  — 

■ ■ - 

17  33  14 

Khutnagur  — 



22  3 50 

Sobaurum  • 

— — 

17  46  59,2 

Mokurrumpoor 

22  13  2 Q,2 

Beemulwilfa  camp  — 

— 

17  54  15 

KalTai  river  — 

22  22  11,4 

Vizacpatam  

17  4i  45 

Midnapoor  fort  — — 

22  26  5,6 

Semachillum  • — 

— 

17  46  22,8 

Bunpoor 

22  26  41 

Chintulwilfa  

— 

18  2 17,1 

Treafury  Gate,  Fort  William 

22  33  10,30 

Brimfing  — 

— 

18  2 32.4 

Habra  Gaut 

22  34  l8,l 

Narrainpoore  

■ , 

18  5 19,1 

Narraindeowul  — — 



22  38  30,1 

Vizianagur  Palace  — 



18  6 20,5 

Madapoor  

22  46  16,5 

Santipollum  

— 

18  49  12,4 

Chunderbund  — — 

22  46  32,5 

Kundawilfa  - — . 

— 

18  6 1.3 

III.  A royal  grant  of  land , engraved  on  a copper-plate , bearing  date  twenty-three  years 
before  Chrifl , and  difcovered  among  the  ruins  of  Mongueer.  Lranflated from  the  original 
Sanfcrit , by  Charles  Wilkins,  Efq. 

After  a pompous  exordium,  in  which  the  lineage  of  Deb  Paul  Deb  is  traced,  that 
prince  makes  a grant  of  the  town  of  Mefee'ka,  in  the  province  of  Sree  Nogor, 
or  Patna. 


IV.  An 
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IV.  An  infer  ip  tion  on  a pillar  near  Bnddal.  Eranjlated from  the  Sanfcrit , by  C.  Wilkins,  Efq. 

MR.  WILKINS  fays  he  difeovered  a decapitated  monumental  column,  in  a fwamp 
near  a temple,  dedicated  to  Hargowree,  of  which  he  made  a drawing.  It  is 
formed  of  a fmgle  Hone,  and  a few  feet  above  the  ground  is  an  infeription,  fee  a fpe- 
cimen,  Plate  I.  Fig.  2,  which  Mr.  Wilkins  has  decypher.ed. 

The  language  is  Sanfcrit,  and  the  whole  is  comprifed  in  twenty-eight  metrical  verfes, 
of  various  meafures,  and  contains  a high  panegyric  on  one  Sree  Goorava  Meefra,  of 
the  Brahmin  race. 


V.  Some  account  of  the fculptures  and  ruins  at  Mavalipuram.  By  Wm.  Chambers,  Efq. 

THESE  monuments  appear  to  be  the  ruins  of  fome  great  city,  fituated  clofe  to 
the  fea,  between  Covelong  and  Sadrafs.  There  was  in  177 6 a fmall  village 
adjoining  which  retained  the  ancient  name. 

A rock  or  hill  of  Hone  on  which  thefe  works  Hand,  is  known  to  mariners  by  the 
name  of  the  Seven  Pagodas.  The  natives,  whofe  language  is  the  Tamuli'c , improperly 
called  the  Malabar , call  it  Mavalipuram,  which  in  Sanfcrit  would  be  Mahabaliper 
or  the  city  of  the  Great  Bali : a hero  famous  in  Indian  romance.  This  hill  of  ftone 
appears  at  a diftanee  like  an  antique  and  lofty  edifice.  On  approaching  it  to  the 
north,  many  works  of  fculpture  appear,  which  feem  to  favour  the  idea  of  a petrified 
town,  as  fabled  by  credulous  travellers.  Proceeding  round  the  foot  of  the  hill  next 
the  fea,  is  a pagoda  16  or  18  feet  high,  of  a folid  ftone,  which  appears  to  have  been 
cut  out  upon  the  fpot;  the  ftile  of  arc.hite6h.1re  is  different  from  that  now  in  life. 
Further  on  is  a numerous  troop  of  human  figures  in  bas  relieft  larger  than  life,  repre- 
fenting  the  moft  remarkable  perfons  celebrated  in  the  Mahabharit.  Thefe  figures 
being  expofed  to  the  fea  air,  are  much  defaced.  On  the  eaft  fide  of  the  great  rock,  is 
an  excavation  apparently  made  for  a Chowltry,  or  accomodation  for  travellers ; two 
or  three  pillars  are  left  as  a feeming  fupport  to  the  roof,  but  much  decayed,  as  in  a 
fculpture  facing  the  entrance,  the  fubjett  of  which  is  Krilhen  attending  the  herds  of 
Nund  Ghofe,  the  Admetus  of  the  Hindoos. 

Afcending  the  hill  to  the  north,  which  is  gradual  and  eafy  in  fome  places,  and  in 
others  cut  in  fteps,  we  find  a kind  of  temple  cut  in  the  folid  rock,  with  fome  idols  in 
relief  on  the  walls,  well  finifhed  and  perfedtly  frefh.  From  this  temple  there  are 
flights  of  fteps,  which  feem  to  have  led  to  fome  edifice  formerly  Handing,  which 
Mr.  Chambers  judges  may  have  been  a palace,  as  water  channels  are  cut  out  in  thk  rock 
as  drains,  and  the  top  of  the  hill  is  ftrewed  with  pieces  of  brick.  Afcending  the  Hope 
to  the  north,  is  a platform  of  ftone  8 or  9 feet  long,  by  3 or  4 broad,  rather  elevated, 
refembling  a couch  or  bed,  with  the  figure  of  a lion  well  executed,  at  the  upper  end 
by  way  of  pillow  ; the  whole  cut  out  of  the  hill.  This  the  Brahmins  of  the  place  called 
the  bed  of  Dhermardjah , or  Judifhter , mentioned  in  the  Mahabar.,,  and  at  a diftanee  is 
a bath  executed  from  the  folid  rock,  called  the  bath  of  Dropidy  wife  of  Judijhter. 

Mr.  Chambers  thinks  this  couch  may  rather  be  called  a throne,  and  a circumftance 
which  favours  this  idea  is,  that  a throne  in  Sanfcrit  is  called  Singhafen,  from  fing  a 
lion,  and  dfen  a feat. 
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Defending  round  the  hill  on  the  oppofite  fide,  you  meet  fteps  cut  from  the  bot- 
tom to  a place  near  the  fummit,  where  there  is  an  excavation,  which  feems  intended 
for  a place  of  worfhip,  with  fculptures  of  Hindoo  deities.  The  moft  remarkable  of 
which  is,  Vifhnoo  afleep  on  a bed,  with  a huge  fnake  wound  round  to  fe.ve  as  a 
pillow,  all  in  one  piece  hewn  from  the  folid  rock. 

About  a mile  to  the  fouthward  are  two  pagodas,  likewife  cut  out  of  the  folid  rock. 
Near  them  an  elephant  as  big  as  life,  and  a lion  larger,  but  well  executed.  There 
is  great  fymmetry  in  their  form,  but  in  a different  ftyle  from  the  modern  pagodas. 
The  latter  being  Egyptian  with  pyramidical  towers,  and  the  gates  and  roof  flat ; but 
thefe  approach  nearer  to  the  Gothic  tafte.  ‘ The  lions  are  well  fculptured,  but  thofe  in 
modern  temples  are  diftorted  monfters,  totally  unlike  the  original. 

Qn  one  of  the  pagodas,  is  an  infcription  in  a character  unknown  to  the  Hindoos, 
which  Mr.  Chambers  thinks  bears  fome  affinity  to  the  Balic.  Although  the  outward  form 
of  the  pagodas  is  compleat,  yet  they  are  not  wholly  fo,  and  a rent  of  fome  inches 
breadth,  feems  to  have  been  made  throughout  the  folid  rock,  and  appears  to  extend 
to  the  foundation  ; which  Mr.  Chambers  thinks  nothing  lefs  than  an  earthquake  could 
have  occafioned. 

Between  this  and  the  fea,  a Hindoo  village  flood  in  1776,  but  clofe  to  the  fea  are 
the  remains  of  a brick  pagoda,  dedicated  to  Sib.  Near  this  building  are  detached 
rocks,  on  which  appear  fculptures  much  defaced,  and  the  natives  fay  that  fome  aged 
people  remembered  to  have  feen  the  tops  of  pagodas  far  out  at  fea,  which  being 
covered  with  copper  (probably  gilt,)  reflected  the  fun’s  rays.  Circumftances  which 
indicate  an  inundation,  and  probably  an  earthquake.  The  account  given  by  the 
Brahmins,  natives  of  the  place,  although  in  a fabulous  garb  is  curious,  and  is  as  follows: 

“ Hirinacheren  they  fay  was  a gigantic  prince  that  rolled  up  the  earth  into  a fhapelefs 
mafs,  and  carried  it  to  the  abyfs,  whither  Vifhnoo  followed,  killed  him,  and  replaced 
the  earth  in  its  original  fituation.  His  brother  fucceeded,  but  refufed  to  do  homage 
to  Vifhnoo,  and  arguing  againft  the  fupremacy  of  Vifhnoo,  his  fon  Praulhaud  afferted, 
that  Vifhnoo  was  every  where.  Is  he  in  that  pilar  ? fays  the  father,  then  let  him  CGme 
forth , and  flanking  the  pillar,  Vifhnoo  appeared  with  the  body  of  a man,  but  the  face 
of  a lion,  and  tore  the  father  to  pieces.  Praulhaud  was  fixed  on  his  father’s  throne,  and 
his  grandfon  Namaehee,  founded  the  city  of  Mahabalipoor.”  The  Brahmins  alfo  fay 
f<  that  one  of  his  fucceffors,  Maiecheren,  in  an  excurfion  in  difguife,  met  with  two 
celeflial  nymphs,  who  had  come  to  a garden  to  bathe.  He  formed  an  attachment  with 
one  of  them,  and  they  both  had  frequent  interviews  with  him.  They  introduced  a 
male,  inhabitant  of  the  heavenly  regions,  between  whom  and  the  rajah  a friendfhip 
enfued,  and  the  former  agreed  to  carry  his  friend  to  fee  the  court  of  the  divine  Inder,  a 
favour  never  before  granted  to  any  mortal.  On  his  return  with  new  ideas  of  grandeur 
and  magnificence,,  die  began  to  beautify  his  court  and  feat  of  government  fo  greatly, 
that  an  account  thereof  was  carried  to  all  the  gods  affembled  at  the  court  of  Inder, 
whofe  jealoufy  wasjb  much  excited,  that  they  ordered  the  god  of  the  fea  to  overflow 
a place,  which  pretended  to  rife  in  fplendor  with  the  celeftial  manfions;  the  command 
was  obeyed,  and  the  city  was  overflowed.” 

Such  is  the  Brahmin  account,  and  which  probably  may  contain  records  of  great  events. 

Mr.  Chambers  thinks  the  infcription  on  the  pagoda  is  an  objeCt  that  merits  great 
attention  : and  the  conjecture,  that  it  is  one  of  the  languages  of  Siam  is  not  chimerical, 
which  is  fupported  by  fome  authors  of  repute;  he  alfo  thinks  that  there  is  fome  affinity 
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between  the  Balic  and  Hindoo  languages,  and  that  the  mode  of  worfhip  which  for- 
merly prevailed  in  the  Decan,  is  now  ufed  by  the  Siamefe, 

Loubere,  in  his  account  of  Siam,  fays,  the  Siamefe  alfert  that  thofe  who  have  been  on 
the  coaft  of  Coromandel,  report  that  language  to  have  a refemblance  to  theirs,  but  the 
characters  they  did  not  underftand.  The  Miffionaries  fay,  “ that  the  religion  of 
the  Siamefe  comes  from  thofe  parts,  and  that  they  had  read  in  a Balic  book,  that 
Sommonacodom,  idol  of  the  Siamefe,  was  fon  of  a king  of  Ceylon.” 

The  fame  author  fays,  on  the  authority  of  the  fame  Balic  book,  that  the  father  of 
Sommonacodom,  was  king  of  Deve  Lanca,  or  Ceylon.  Deve  Lanca  is  the  Sanfcrit 
name  for  Ceylon.  Maha , fignifies  great  in  both  languages. 

A pretended  print  of  a foot  is  to  be  feen  in  Ceylon,  and  another  in  Siam : and  the 
Siamefe  fay,  that  Somonacodom  fet  his  right  foot  on  their  ground,  and  his  left  on 
Lanca.  There  is  alfo  a ftriking  refemblance  in  their  worfhip,  and  in  other  parti- 
culars. i.  There  is  a kind  of  a tree,  (which  from  defcription  appears  to  be  the  Piped 
tree)  held  facred  by  both.  2.  Round  their  temples,  are  the  habitations  of  the  priefts, 
who  live  in  them,  as  in  a college.  3.  Each  people  have  two  orders  of  priefts,  diftin- 
guifhed  by  yellow  habits,  and  each  have  the  honour  of  carrying  a Tallipot  or  Tallapat 
to  fcreen  them  from  the  fun.  Tallipot,  fignifies  among  the  Hindoos,  the  leaf  of  a 
Palmyra  tree.  4.  The  priefts  of  both  are  bound  to  celibacy.  5.  They  both  eat 
flefh,  but  will  not  kill  the  animal.  6.  Thefe  priefts  are  of  no  particular  tribe,  but 
chofen  out  of  the  people. 

Thefe  circumftances  fhew,  that  their  religion  is  inconfiftent  with  the  principles  and 
practice  of  the  Brahmins ; the  only  agreement  is  in  the  worfhip  of  the  Debtahs.  But 
of  the  prevailing  religion,  Loubere  lpeaks  very  different,  and  it  is  certainly  very 
ancient,  as  from  other  authorities  it  will  appear,  that  this  worfhip  has  prevailed  in 
leveral  parts  of  India,  prior  to  that  of  the  Brahmins. 

In  the  Anciennes  Relations , tranflated  by  Ranaudot,  there  is  an  account  of  dancing 
women,  which  continues  to  this  day  in  the  Decan,  but  is  not  known  among  the 
Hindoos  of  Bengal  or  Hindoftan  Proper. 


VI.  Hints  relative  to  friftion  in  Mechanics.  By  Mr.  Reuben  Burrow. 

Of  friction  in  the  inclined  -plane. 

HAVING  given  the  weight  of  the  body  to  be  fuftained ; the  inclination  of  the 
plane  and  the  ratio  of  the  friCtion  to  the  preffure ; to  find  the  force  requifite  to 
fuftain  the  weight  in  a given  direction. 

Let  AC  be  the  horizon,  AB  an  inclined  plane,  draw  PR=  the  given  weight  per- 
pendicular to  AC  and  PD  perpendicular  to  AB,  take  PQ^to  PD  as  the  friCtion  to 
the  preffure,  draw  R m to  PQJn  the  given  direction,  alfo  mt  perpendicular  to  PD  . *. 
then  R n — the  force  exclufive  of  friction,  mn  zz  the  force  necefifary  to  overcome  the 
friCtion,  and  R m — the  whole  moving  force,  alfo  P/  — the  prelfure  on  the  plane  AB  when 
the  whole  force  is  applied,  and  the  locus  of  the  point  m will  always  be  in  the  right 
line  PQ^.*.  Fig.  t. 

If  the  body  is  to  be  fuftained,  or  fufpended  only  on  the  plane,  the  friCtion  will  affift 
the  force,  and  he  point  m wall  fall  below  «,  wherefore  it  is  evident  that  the  motive 
force  is  greater  than  the  fuftaining  force  by  twice  the  quantity  of  friCtion  Fig.  2. 
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When  the  direction  of  the  force  R m is  beneath  the  plane  AB,  it  is  evident  that  this 
folution  determines  the  pofition  of  land  ties,  in  the  conftruCtion  of  walls,  wharfs,  &c. 

Alfo  whether  the  force  PM  neceflfary  to  fuftain  the  effect,  be  a fuftaining  or  a mo- 
tive force,  when  it  is  perpendicular  to  the  direction  R m,  it  will  be  the  leaft  poffible, 
and  confequently  the  power  will  be  befl  applied  in  that  pofition.  Fig.  i.  and  i. 

By  a fimilar  mode  of  reafoning  on  the  hypothecs,  that  the  frihiion  in  all  cafes,  is  as 
the  preffure,  Mr.  Burrow  proceeds  to  invefligate  the  quantity  and  effeCt  of  friCtion  in 
four  problems,  where  the  dire&ions  of  the  force  applied  is  in  different  ways,  by  the 

fix  following  figures  in  the  plate. On  the  fame  hypothecs,  he  alfo  refolves  feveral 

problems  refpeding  the  Lever , the  Pulley , the  fVedge,  and  the  Screw , but  as  we  pre- 
fume, that  what  has  been  faid  of  the  inclined  plane,  will  be  fufficient  to  lead  the 
intelligent  Geometrician  and  Mechanic,  to  Mr.  Burrow’s  mode  of  reafoning,  we  have 
only  inferted  the  figures  in  the  order  as  he  has  given  them,  for  the  reader  to  con- 
template at  his  pleafure. 


VII,  An  account  of  an  interview  with  Teefhoo  Lama.  By  Lieut.  Samuel  Turner. 

DURING  his  refidence  at  Tibet,  notwithflanding  the  emperor  of  China’s  orders, 
that  the  infant  Teefhoo  Lama  fhould  be  kept  in  the  ftriCteft  privacy,  Mr. 
Turner  obtained  an  interview  with  him. 

The  monaftery  ereded  for  the  education  of  Teefhoo  Lama,  in  which  he  refides,  has 
in  it  a palace  enclofed  by  a wall,  occupying  a mile  in  circumference ; the  feveral 
buildings  ferve  to  accommodate  300  Gy  longs,  who  perform  religious  fervices  with 
Teefhoo  Lama,  until  he  is  removed  to  the  Mufnud  of  Teefhoo  Loomboo.  Mr. 
Turner  was  allowed  to  vifit  him  in  the  morning,  and  found  him  placed  on  his  Mufnud, 
on  his  left  flood  his  father  and  mother,  and  on  his  right  his  attendants.  The  Mufnud 
confifts  of  filk  cufhions,  elevated  four  feet  from  the  floor,  the  top  was  covered  with 
an  embroidered  filk.  Thevifitors  Mr.  Turner  and  Mr.  Saunders  were  in  an  Eno-lifh 

O 

drefs.  Mr.  Turner  prefented  according  to  cuftom,  a white  pelong  handkerchief,  and  a 
firing  of  pearls  and  coral,  and  having  performed  the  ceremony  of  exchanging  handker- 
chiefs, he  took  his  feat.  A multitude  who  efcorted  Mr.  Turner  were  admitted,  and 
made  their  proflrations,  the  Lama  received  them  with  a look  of  complacency.  His 
father  acquainted  Mr.  Turner  that  he  ufually  refled  until  this  time,  but  rofe  early  in  ex- 
pectation of  feeing  the  Englifh  gentlemen.  The  Lama  kept  his  eyes  on  him,  and  if 
their  cups  of  tea  which  were  brought  them  were  empty,  feemed  uneafy  and  made  a 
noife,  for  he  could  not  fpeak,  until  they  were  filled.  He  took  a golden  cup  with 
confects  and  fugar,  and  made  a motion  to  have  it  given  to  Mr.  Turner  and  Mr. 
Saunders.  Mr.  Turner  was  told  he  fhould  addrefs  him,  which  he  did.  The  child 
feemed  attentive,  and  nodded  his  head  as  if  he  underflood,  and  approved  of  every 
word,  at  which  his  parents  feemed  pleafed. 

This  child  is  about  eighteen  months  old,  of  a brown  complexion,  his  features 
good,  his  countenance  expreflive.  A few  mornings  after,  Mr.  Turner  again  waited 
on  him  to  prefent  fome  further  prefents,  he  feemed  pleafed  with  a clock,  but  did 
not  betray  any  childifh  emotions. 

His  votaries  began  to  flock  in  numbers  round  him,  but  few  were  admitted  to  his 
prefence  if  they  fee  him  at  a window  they  are  happy.  Some  Calmuc  Tartars  came 
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to  make  their  offerings,  they  were  (landing  at  the  entrance  of  the  fquare  in  front  of 
the  palace,  each  with  his  cap  off,  his  hands  placed  together,  elevated  and  held  even 
with  his  face.  In  this  attitude  they  remained  half  an  hour,  their  eyes  fixed  with 
anxiety  at  the  Lama’s  apartment.  At  length  they  lifted  their  hands  all  together,  flill 
clofed  above  their  heads,  then  lowered  them,  dropped  on  their  knees,  and  flruck 
their  heads  againft  the  ground.  They  then  advanced  to  deliver  their  prefent,  con- 
fiding of  talents  of  gold  and  fxlver,  to  the  proper  officers,  and  retired  much  fa- 
tisfied.  Thefe  offerings  Mr.  Turner  found  were  not  unfrequent.  No  one  thinks 
himfelf  degraded  by  thefe  humiliations. 


VIII.  Account  of  a journey  to  Tibet-,  in  a letter  from  Lieut . Samuel  Turner  to  the 

Governor  General  of  Bengal. 

THIS  journey  was  performed  by  Poorungeer,  the  Goffeyn,.who  had  been  em- 
ployed in  deputations  to  the-  late  Teefhoo  Lama,  and  had  formerly  accom- 
panied him  to  Pekin.  This  man  was  fent  with  difpatches  from  Mr.  Haftings,  for 
Teefhoo  Lama,  and  the  regent  of  Teefhoo  Loomboo.  He  departed  from  Calcutta 
early  in  April,  through  Boutan  to  Tibet.  He  was  detained  at  Phari  by  a fall  of 
fnow,  which  was  fo  deep  as  to  prevent  all  travelling.  On  the  8th  of  May  he  reached 
Teefhoo  Loomboo,  the  capital  of  Tibet,  and  as  foon  as  he  entered  the  monaflery, 
and  announced  his  arrival  to  the  regent,  quarters  were  allotted  to  him,  and  an  hour 
fixed  for  him  to  wait  on.  the  Teefhoo  Lama,  who  the  next  morning  removed  at  dawa 
of  day  into  tents  in  his  garden.  At  the  time  appointed  for  admiffion,  the  young* 
Lama  was  ranging  about  his  garden,  as  it.  was  the  warmeft  part  of  the  year,  an- 
elevated  feat  of  cufhions  was  placed  under  a fhade,  where  Poorungeer  found  him 
accompanied  by  the  regent,  his  parents,,  and  officers.  He  approached,  making 
three  obeifances,  prefented  a piece  of  pelcng,  his  letters  and  prefents,  which  were, 
immediately  opened  and  prefented  to  the  Lama.  The  Lama  opened  the  letter,  and. 
taking  from  under  the  cover  a firing  of  pearls,  laid  them  by  him,  and  attentively  re- 
garding Poorungeer,  afked  him  if  he  had  had  a fatiguing  journey.  After  an  hour’s 
audience,  during  which  the  Lama  fat  very  compofed,  Poorungeer  took  his  leave,  by. 
bowing  his  head,  and  receiving:  the  Lama’s  bleffmg. . 

Next  morning  he  vifited.  the  regent,  and  the  Lama’s  parents,  and  was  cordially, 
received.  He  found  the  country  in  the  flate  he  had  left  it,  the  only  event  that  had 
taken  place  confided  in  the  inauguration  of  the  infant  Lama,  the  preceding  year. 
This  inauguration  in  a political  or  religious  view,,  is  efleemed  a recognizance  in  an 
infant  form  of  their  regenerated  immortal  fovereign  and  ecclefiaflical  fupreme. 

The  emperor  of  China  early  in  1784,.  fent  ambaffadors  to  teflify  his  zeal,  for  the 
religious  father  of  his  faith.  Dalai  Lama,  the  Viceroy  of  Laffa,  his  court,  the  heads 
of  every  monaflery  in  Tibet,  and  the  ambaffadors,  appeared  at  Teefhoo  Loomboo,. 
A few  days  previous  to  the  aufpicious  day,  the  Lama  was  conducted  from  the  mo- 
naftery,  in  which  he  had  paffed  his  infancy,  in  great  pomp,  and  amidfl  fo  vafl  a con- 
courfe  of  people,  that  although  the  journey  is  but  twenty  miles,  it  took  up  three 
days.  On  the  laft  day’s  journey,  which  was  about  lix  miles,  the  road  was  whitened  with 
a.wafh,,  and  piles  offlones  heaped  up  on  each  fide,  The  retinue  paffed  between  a. 
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double  row  of  priefts,  fome  holding  lighted  rods  of  a perfumed  compofition,  the  reft 
with  mufical  inftruments,  as  the  gong,  cymbal,  hautboy,  drum,  trumpet,  and  fea 
fhells,  which  were  founded  in  unifon  with  the  hymn  they  chanted.  The  crowd  was 
kept  without  the  high  road,  which  was  referved  for  the  procefijon,  confiding  of  three 
military  commanders  at  the  head  of  6 or  7000  horfemen,  aimed  with  quivers,  bows, 
and  matchlock  , next  the  ambaffador,  and  b:s  fiu;t  carrying  his  dipioma,  made  up  in 
the  form  of  a- tube,  then  the  Chinefe  general  wi  ll  his  troops,  and  a group  bearing 
ftandards,  and  infignia  of  date,  then  a band  of  wind  and  other  inftiuments,  two  led 
horfes  caparifoned,  each  carrying  ftoves  in  which  aromatic  wood  was  burned,  then  a 
lama  bearing  a box  with  books  and  fome  idols,  nine  fumptuary  horfes  with  the  Lama’s 
apparel,  the  priefts  attached  to  the  Lama’s  perfon,  in  number  about  700,  then  two 
men  with  a cylindrical  gold  infignium,  emboffed  with  emblematical  figures,  (a  prefent 
from  the  emperor  of  China.)  Then  the  Duhunniers  and  Soopoons,  who  communi- 
cate addreffes  and  alms,  preceded  the  Lama  on  a bier,  carried  by  eight  Chinefe,  on  the 
one  fide  the  Lama’s  father,  the  regent  on  the  other,  the  rear  was  brought  up  by  the 
heads  of  the  monafteries,  the  priefts  who  had  formed  the  rows  falling  into  the  pro- 
ceffion,  all  moving  in  a flow  pace ; about  noon  they  were  received  into  the  monaftery, 
amidft  a difplay  of  colours,  folemn  mufic,  and  chanting. 

The  Lama  being  lodged,  the  Dalai  Lama,  and  regent  ofLafla  were  conducted  with 
their  retinues  to  the  monaftery.  On  the  third  day  the  Teefhoo  Lama  was  carried  to 
the  great  temple  and  feated  on  the  throne,  at  which  time  the  emperor’s  ambaffador 
delivered  his  diploma  and  prefents. 

The  three  next  days  the  Dalai  Lama,  and  Teefhoo  Lama  affifted  in  the  worfhip: 
of  their  Gods,  and  this  compleated  the  bufinefs  of  the  inauguration.  During  this 
time  all  the  capital  was  entertained  at  the  public  expenee,  alms  were  diftributed,  and 
univerfal  rejoicings  prevailed  throughout  Tibet.  Afterwards  prefents  and  entertain- 
ments were  given  to  the  Lama,  who  was  not  three  years  of  age.  Dalai  Lama^ 
entertained  the  firft  day,  then  the  Viceroy,  the  third  day  the  Chinefe  general,  and 
the  others  according  to  their  ranks,  e;  ch  giving  and  receiving  prefents.  This  lafted 
forty  days.  The  Dalai  Lama  and  others  then  returned  home. 

This  traveller  alfo  related  that  the  commercial  intercourfe  between  Tibet  and 
Bengal,  met  with  no  impediment.  The  regent  fhewed  a hearty  dilpofition  to  en- 
courage this  trade,  he  feemed  attached  to  the  Englifh,  and  ferit  letters  by  Poorungeer 
to  that  purport,  (which  are  inferted  in  the  refearches)  with  prefents. 


IX.  On  the' Gods  of  Greece,  Italy , and  India.  By  Sir  William  Jones. 

The  writer  begins  with  obferving,  - that  though  we  cannot  conclude  a ■priori  that 
one  idolatrous  people  muft  have  borrowed  their  deities  and  worfhip  from  ano- 
ther ; yet  that  when  features  of  refemblance  too  ftrong  to  have  been  accidental,  are 
obferved  in  different  fyftems  of  polytheifm,  we  can  fcarcely  help  believing  that  fome 
connection  has  anciently  fubfifted  between  the  nations  adopting  them.  It  is  his  defign 
to  point  out  fuch  a refemblance  between  the  worfhip  of  the  old  G leeks  and  Italians, 
and  that  of  the  Hindus ; nor  does  he  doubt  of  a great  fimilarity  between  thefe  reli- 
gions and  that,  of  other  eaftern  nations,  and  perhaps  fome  fouthern  ones,  and  even  the 
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American  iflands;  while  it  is  at  the  fame  time  certain  that  the  Gothic  mythology  was 
the  Grecian  and  Italian  only  in  another  drefs.  So  that  if  all  thefe  refemblances  be 
proved,  a general  affinity  between  the  moft  diftinguiffied  nations  of  the  primitive 
world  may  be  inferred,  at  the  time  that  they  deviated  from  the  worffiip  of  the  only 
true  Gcd. 

There  have  been  four  principal  fources  of  mythology,  i.  Hiftorical  or  natural 
truth  perverted  into  fable  by  ignorance,  imagination,  flattery,  or  ftupidity.  i.  A 
wild  admiration  of  the  heavenly  bodies,  and  the  fyftems  and  calculations  of  aftro- 
nomers.  3.  The  perfoniftcations  of  poetry.  4.  The  metaphors  and  allegories  of 
moralifls  and  metaphyficians.  All  thefe  caufes  of  polytheifm  have  operated  in  filling 
the  catalogue  of  Grecian  divinities,  though  the  authors  of  fyflems  have  been  defirous  of 
deriving  all  from  fome  one  favourite  lource.  The  writer  therefore  does  not  in  his  en- 
quiries mean  to  prove  that  fuch  a God  of  India  was  fuch  another  of  Greece,  for  we 
may  find  many  Joves,  Apollos,  &c.  with  diftin£t  attributes ; he  only  intends  to  ffiew 
that  in  one  capacity  or  other  a ftriking  refemblance  prevails  between  the  Gods  of  the 
two  countries. 

He  begins  with  Janus  or  Gane'sa.  The  Italian  Janus  was  the  God  of  Wifdom , 
thence  reprelented  with  two  or  four  faces in  like  manner,  the  Indian  Gane'sa  is 
painted  with  an  Elephant's  head,  the  fymbol  of  fagacious  difcernment,  and  attended  by 
a Rat,  which  the  Indians  confider  as  a wife  and  provident  animal.  Janus  is  ftyled 
the  father  or  the  origin  and  founder  of  all  things ; he  is  firft  invoked  of  all  the  Gods ; the 
day  and  year  commence  from  him,  and  he  prefides  over  great  national  concerns.  The 
name  of  Gane'sa  is  compounded  o Ufa,  the  governor  or  leader,  and  gana  or  a company 
of  deities.  Inflances  of  opening  bufinefs  by  an  ejaculation  to  him  are  common. 
Books  are  generally  begun  by  falutation  to  Ganes.  His  image  is  placed  on  the  ground 
before  building  a houfe,  and  is  fet  up  in  temples,  flreets,  and  high  roads,  that  he  may 
be  invoked  before  beginning  bufinefs,  or  proceeding  on  a journey.  The  prefident 
adds  from  his  own  obfervation,  that  in  a town  rifing  at  Gaya,  every  new  built  houfe 
had  the  name  of  Gane'sa  written  on  the  door. 

Concerning  Saturn,  the  Prefident  thinks  the  moft  fenfible  tradition  is  that  faid 
to  be  mentioned  by  Plato,  “ that  both  Saturn  or  Time,  and  his  confort  Cvbele,  or 
the  Earth,  together  with  their  attendants,  were  the  children  of  Ocean  and  Thetis,  or, 
in  lefs  poetical  language,  fprang  from  the  waters  of  the  great  deep”.  Ceres  was  their 
daughter.  Feftus  derives  the  Latin  name  Saturnus,  a fatu , from  planting,  becaufe 
he  introduced  agriculture  into  Italy.  On  the  reverfe  of  his  ancient  coins  was  the 
ftern  of  a ffiip,  or  galley,  for  which  the  reafon  affigned  by  Ovid,  that  he  arrived  by 
fea,  is  thought  very  unfatisfadlory.  An  account  quoted  by  Pomey  from  Alexander 
Polyhijlor,  if  really  ancient,  calls  a clearer  light  on  the  hiflory  of  Saturn  ; “ that  he 
predicted  an  extraordinary  fall  of  rain,  and  ordered  the  conftrudtion  of  a vefiel,  in 
which  it  was  neceflary  to  fecure  men,  beafls,  birds,  and  reptiles  from  a general 
inundation.” 

From  thefe  circumflances,  the  Prefident  inclines  to  affent  to  the  opinion  of  Bcchart , 
that  the  fable  of  Saturn  was  raifed  on  the  true  hiflory  of  Noah.  The  fame  hiflory 
in  difguife,  he  thinks,  may  be  found  in  the  ftory  of  an  Indian  king,  Menu  or  Saty- 
avrata,  wliofe  patronymic  name  was  Vaivaswata,  or  child  of  the  Sun;  and  whom 
the  Indians  believe  to  have  reigned  over  the  whole  world,  in  the  earliefl  age  of  their 
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chronology,  but  to  have  refided  in  the  country  of  Dravira,  on  the  coafb  of  the  eaftern 
Indian  Peninfula.  He  copies  a narrative  of  the  principal  event  of  his  life,  tranflated 
from  the  Bhdgavat , which  is  a ftrange  wild  tale,  of  an  allegorical  form,  containing  an 
account  of  an  univerfal  deluge,  and  the  prefervation  of  a pious  man  with  feven  others, 
and  pairs  of  all  animals,  by  means  of  a veffel.  After  commenting  on  this,  the 
writer  goes  on  to  compare  the  four  Tugs  of  the  Hindus , with  the  four  Grecian  and 
Roman  ages,  in  which  he  finds  a great  affinity ; bellowing,  however,  fome  criticifm 
on  the  regular  proportion  and  extravagant  duration  of  the  Tugs,  tie  leaves  etymolo- 
gies to  decide  whether  the  word  Menu  or  Menus  has  any  conneftion  with  the  law- 
giver Minos,  but  points  out  a fmgular  coincidence  of  char  after  with  the  Hindu  God 
Yama,  who  is  chiefly  diftinguifhed  as  judge  of  departed  fouls.  Ceres,  the  poetical 
daughter  of  Saturn,  is  paralleled  by  the  Goddefs  of  Abundance  of  the'  Hindus,  who  is 
ufully  called  Lacshmi'.  She  is,  however,  not  the  daughter  of  Menu,  but  of  Bhrigu, 
by  whom  the  firfl:  code  of  facred  ordinances  was  promulgated.  One  of  her  names  is 
Sri'  or  Sri's,  which  approaches  the  Latin  Ceres , and  fignifies  fortune  or  profperity. 
She  is  reprefented  in  fome  very  ancient  temples  with  full  brealls,  and  a cord  twilled 
under  her  arm,  refembling  a horn  of  plenty. 

Jupiter  or  Diespiter  as  the  Firmament , is  reprefented  by  the  Indian  God  of  the 
viflble  heavens,  called  Indra,  or  the  king , and  Divespetir,  or  Lord  of  the  Sky,  who 
is  alfo  the  chief  of  good  fpirits.  Moll  of  his  epithets  in  Sanjcrit  are  thole  of  the  Ejunian 
Jove.  He  is  however  confldered  as  a fubordinate  deity,  and  far  inferior  to  the 
Indian  Triad,  Brahma',  Vishnu,  and  Maha'deva  or  Siva,  who  are  three  forms 
of  one  and  the  fame  Godhead.  The  refemblance  of  Zeus  or  Jupiter  to  this  triple 
divinity  is  the  next  topic  of  the  prefident’s  difquifition.  The  learned  Indians  ac- 
knowledge one  fupreme  being,  whom  they  call  Brahme,  or  the  Great  One,  in  the 
neuter  gender.  They  fuppofe  him  to  operate  by  his  divine  fpirit,  whom  they  name 
Vishnu,  the  Pervader , and  Na'raVan,  or  Moving  upon  the  Waters,  both  in 
the  mafcuiine  gender,  whence  he  is  often  denominated  the  Firfl  Male ; by  this  opera- 
tion they  believe  that  the  whole  order  of  nature  is  preferved  and  fupported.  When 
they  confider  the  divine  power  as  exerted  in  creating,  they  call  the  deity  Brahma'  in 
the  mafcuiine  gender  alfo ; and  when  they  regard  him  as  the  Dejlroyer  or  Changer  of 
forms,  they  give  him  a great  number  of  names,  of  which  the  moll  common  are  Siva, 
Tsa,  or  I'swara,  Rudra,  Hara,  Sambhu,  and  Maha'de'va,  or  Mame'sa.  The 
firfl:  operations  of  thefe  three  powers  are  defcribed  in  a variety  of  allegories,  from 
which  may  be  deduced  the  Ionian  philofophy  of  primeval  water,  the  doftrine  of  the 
mundane  egg,  and  the  veneration  of  the  Nymph  £ a or  Lotos , anciently  revered  in  Egypt, 
and  at  prefent  in  Hindollan,  Tibet  and  Nepal. 

That  water  was  the  primitive  element,  is  the  uniform  opinion  of  the  Indian  Phi* 
lofophers  yet  it  is  certain  that  their  fyllem  did  not  arife  from  traditions  concerning 
the  flood  merely,  as  their  doftrine  is  evidently  borrowed  in  part  from  the  opening  of 
Genefts.  A palfage  defcriptive  of  the  creation,  from  the  beginning  of  the  Mdnava 
Saflra , is  here  quoted  as  a paraphrafe  of  the  three  firfl  verfes  of  Genefis ; though  it 
alfo  contains  the  notion  of  the  golden  egg  from  whence  Brahma'  was  produced. 

Which  of  the  Gods  was  the  aftor  in  the  creation  of  the  world,  is  left  undetermined 
by  Ovid  but  it  appears  from  the  authority  of  Cornutus , that  the  old  European  hea- 
thens confldered  Jove  (not  the  fon  of  Saturn,  but  of  the  Ether ) as  the  great  life-giver, 
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and  father  of  Gods  and  men ; and  the  Orphean  doCtrine,  preferved  by  Proclus,  after  ts 
that  “ the  abyfs  and  empyreum,  the  earth  and  fea,  the  Gods  and  Goddefles,  were 
produced  by  Zeus  or  Jupiter.”  In  this  character  he  correfponds  with  Brahma'. 
Jove  was  likewife  as  the  Helper  and  Supporter  of  all.  He  is  alio  reprefented  by  the 
poets  as  the  pervading  mind  .or foul  of the  worlds,  which  is  precifely  the  Indian  idea  of 
Vishnu. 

In  this  capacity  of  Avenger  and  Defrayer,  Jupiter,  to  whom  an  eagle  brought  Lights 
■fling  and  Thunderbolts , overthrew  the  Titan s and  Giants in  a fimilar  conteft  between  Siva 
and  the  children  of  Diti , Brahma'  is  believed  to  have  prefented  the  God  of  Deftruc- 
tion  with  fiery  fhafts.  One  of  the  poems  entitled  Rdmayan  contains  a dialogue  between 
the  crow  Bhushunda,  and  a rational  eagle,  named  Garuda,  who  is  often  painted 
with  the  face  of  a beautiful  youth,  and  the  body  of  a bird.  Mr.  Sonnerat  informs  us 
that  Vishnu  is  in  fome  places  reprefented  as  riding  on  the  Garuda,  which  he  fup- 
pofes  to  be  the  Pondicherv  Eagle,  a bird  much  venerated  by  the  Brahmans  of  the 
coaft,  but  which  the  Prefident  rather  conceives  to  be  a fabulous  bird.  As  the  Olym- 
pian Jupiter  fixed  his  court  on  a lofty  mountain,  fo  the  appropriated  feat  of  Ma- 
ha'de'va  was  mount  Cailaja , a molt  brilliant  rock  ; and  his  terreftrial  haunts  are  the 
fnowy  hills  of  Himalaya.  Further,  Siva  is  believed  to  have  three  eyes,  whence  he 
is  named  Trilo  chan  ; and  from  Paufanias  we  learn  that  Triophthalmos  was  an  epi- 
thet of  Zeus,  and  that  a ftatue  of  him  had  been  found  as  early  as  the  taking  of  Troy, 
with  a third  eye  in  his  forehead,  as  he  is  reprefented  by  the  Hindus. 

In  the  character  of  Deftroyer , this  Indian  Deity  may  be  looked  upon  as  corref- 
ponding  with  the  Stygian  Jove  or  Pluto,  efpecially  as  his  confort  is  Ca'li'  or  Time, 
who  will  afterwards  appear  to  be  Proserpine. 

Another  attribute  of  Maha/de7va,  by  which  he  is  too  vifibly  diftinguifhed  in  the 
drawings  and  temples  of  Bengal,  is  that  of  prefiding  over  Generation , as  a fymbol  of 
which  he  rides  on  a white  bull.  The  loves  and  feats  of  Jupiter  Genitor  (not  for- 
getting Europd's  white  bull)  feem  to  have  an  evident  connection  with  this  part  of 
Indian  mythology. 

The  Jupiter  Marinus^  or  'Neptune  of  the  Romans,  may  be  refembled  to  Maha- 
de  va  in  his  generative  character efpecially  as  the  latter  is  the  hufband  of  Bhava'ni  j 
whofe  relation  to  the  waters  is  evident,  from  her  image  being  reftored  to  them  at  the 
conclufion  of  her  great  feftival.  She  has  alfo  attributes  exaCtly  fimilar  to  thofe  of  the 
Venus  Marina , who  fprungfrom  the  foam  of  the  fea.  It  is  further  remarkable,  that 
the  Rambha'  of  Indra’s  court,  v7ho  feems  to  correfpond  with  the  Goddejs  of  Beauty , 
was  produced  from  the  froth  of  the  churned  ocean.  The  identity  of  the  trijula  and 
the  trident , the  weapon  of  Siva  and  of  Neptune,  feems  to  eftablifh  this  analogy; 
and  the  veneration  paid  all  over  India  to  the  large  buccinum,  efpecially  when  its 
fpiral  line  and  mouth  are  turned  from  left  to  right,  reminds  us  of  the  mufic  of 
Triton. 

The  way  of  confidering  the  Gods  as  individual  fubftances,  but  as  diftinCt  perfons  in 
diftinCt  characters,  is  common  to  the  European  and  Indian  fyftems,  as  well  as  the 
cuftom  of  giving  the  greateft  number  of  names  to  the  higheft.  Hence  the  triple  capacity 
of  Diana,,  and  her  petition  that  fhe  might  be  polyonymous.  The  confort  of  Siva  is 
eminently  marked  by  thefe  diftinCtions ; but  her  leading  names  and  characters  are 
Pa’rvati',  Durga',  Bhava'ni'. 
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As  the  mountain-born  Goddefs,  or  Pa'rvati',  fhe  has  many  properties  of  the  Olym- 
pian Juno.  One  of  thefe  is  Angular,  Are  is  ufually  attended  by  her  fon  Ca'rtice'ya, 
who  rides  on  a peacock-,  and  in  fome  drawings  his  own  robe  feems  Audded  with  eyes. 
In  fome  of  her  temples  a peacock  {lands  by  her  without  a rider.  Ca'rtice'ya,  with 
Ax  faces  and  numerous  eyes,  maybe  fuppofed  to  refemble  Argus;  yet,  being  a 
deity  of  the  fecond  clafs,  he  feems  clearly  to  be  the  Orus  of  Egypt,  and  the  Mars 
of  Italy. 

In  her  attributes  of  Durga',  or  difficult  of  accefs , Are  refembles  the  armed  Minerva 
or  Pallas;  both  reprefent  heroic  Virtue both  Aew  demons  and  giants,  and  pro- 
tected their  wife  and  virtuous  adorers.  The  unarmed  Minerva  correfponds  with 
SereswatF,  the  wife  of  Brahma',  and  the  emblem  of  his  principal  creative  power. 

Many  learned  mythologiAs  confider  the  peaceful  Minerva  as  the  Isis  of  Egypt.  The 
PreAdent  does  not  doubt  that  the  Tswara  and  Esi  of  the  Elindus,  are  the  Osiris  and 
Isis  of  the  Egyptians,  though  a diAin£t  treatife  would  be  requifite  to  prove  their 
identity. 

Bhava'nP  feems  to  be  as  well  the  Juno  Cinzia , or  Lucina,  as  Venus  herfelf,  not 
the  Idalian  queen,  but  Venus  Urania , the  Goddefs  of  Generation , on  that  account 
fometimes  exhibited  of  both  fexes,  an  union  common  in  Indian  fculpture.  Both  Plato 
and  Cicero  fpeak  of  Eros,  or  the  heavenly  Cupid,  as  the  fon  of  Venus  and  Jupiter  ; 
which  proves  that  the  monarch  of  Olympus  and  the  Goddefs  of  Fecundity  were  con- 
nected as  Maha'de'va'  andBHAVA  ni'.  One  of  the  mod  remarkable  ceremonies  in 
the  feAival  of  this  Indian  Goddefs,  is  that  of  caAing  her  image  into  the  river,  of  which 
the  Pandits  know  not  the  reafon,  further  than  that  it  is  prefcribed  by  the  Veda.  The 
PreAdent  conceives  that  it  has  a relation  to  the  doctrine  that  water  is  a form  of  I swara, 
•and  confequently  oi'Esa'ni',  to  which  her  Agure  is  reftored  after  having  received  due 
honour  on  earth,  another  form  of  the  God  of  Nature. 

Two  incarnate  deities  of  the  Aril  rank,  Ra'ma  and  Crishna  are  now  introduced. 
The  hr  A,  the  writer  believes  to  have  been  the  Dionysius  of  the  Greeks,  named  alfo 
Bromius,  Bugenes,  Lyaios  and  Triambos,  titles  adopted  and  tranAated  by  the 
Romans.  He  was  recorded  to  have  given  laws  to  men,  and  decided  their  conteAs, 
to  have  improved  navigation  and  commerce,  and  particularly  to  have  conquered  India 
and  other  countries  with  an  army  of  Satyrs , commanded  by  Pan. 

Thus  Ra'ma,  the  fovereign  of  Ayodhya  is  believed  by  the  Hindus  to  have  been  an 
appearance  on  earth  of  the  preferring  power,  to  have  been  a conqueror  of  high  renown, 
and  the  deliverer  of  nations  from  tyrants,  and  to  have  commanded  in  chief  a nu- 
merous race  of  thofe  large  monkies  which  naturaliAs  have  denominated  Indian  Satyrs. 
This  army  of  Satyrs  might  have  been  only  a race  of  mountainers ; however,  the 
large  breed  of  apes  is  at  prefent  held  in  high  veneration  by  the  Brahmans,  who  have 
regular  endowments  for  their  fupport.  Ra'ma’s  general  was  the  prince  of  Satyrs, 
H anumat,  or  with  high-cheek-bones.  His  father  was  the  God  of  Wind,  named  Pavan, 
one  of  the  eight  Genii;  and  one  of  the  four  fyAems  of  Indian  mufic  bears  the  name 
of  Hanuma'n,  from  its  inventor. 

The  fecond  great  divinity,  Crishna,  paAfed  a life  of  a moA  extraordinary  nature. 
He  was  the  fon  of  De'vaci'  by  Vasude'va  ; but  his  birth  was  concealed  through  fear 
of  the  tyrant  Cansa,  to  whom  it  had  been  predicted,  that  a child  born  at  that  time 
in  that  family  would  deAroy  him.  He  was,  therefore,  foAered  in  Mat' burn  by  a berdf- 
man,  named  An  and  a,  or  Happy , whofe  amiable  wife  Yaso'da' was  occupied  in  her 
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paftures  and  dairy.  In  their  family  were  a number  of  young  G'opa's , or  Cowherds , and 
beautiful  Gopi's,  or  Milkmaids , who  were  his  playfellows  in  his  infancy  ; and  in  early 
youth  he  fele&ed  nine  damfels  as  his  favourites,  with  whom  he  fpent  his  hours  in 
dancing,  fporting,  and  playing  on  his  flute.  For  this  number  nine,  however,  there  is 
no  other  authority  than  a picture  where  nine  girls  are  grouped  in  the  form  of  an  ele- 
phant, on  which  he  fits  and  pipes ; and  the  word  nava  ufed  in  a ftanza  defcribing  the 
God  and  his  paftime,  fignifies  both  nine  and  new  or  young.  He  was  a youth  of  perfect 
beauty,  and  continues  to  this  hour  the  darling  God  of  the  Indian  women.  The  feCt 
of  Hindus  who  adore  him  with  enthufiaftic  and  almoft  excluflve  devotion,  maintain 
that  Crishna  was  the  perjon  of  Vishnu  himfelf  in  a human  form;  hence  they  con- 
fider  the  third  Ra'ma,  his  elder  brother,  as  the  eighth  Avatar , inverted  with  an  emana- 
tion of  his  divine  radiance  ; and  in  the  principal  Sanfcrit  dictionary,  compiled  about 
2000  years  ago,  Crishna,  Va'sade'va,  Go'vinda,  and  other  names  of  the  fhepherd 
God,  are  intermixed  with  epithets  of  Na'ra'yan,  or  the  Divine  Spirit.  Crishna, 
when  he  appears  among  the  Avatars , is  more  fplendidly  decorated  than  any  of  them, 
and  wears  a rich  garland  of  fylvan  flowers  as  low  as  his  ancles.  Dark  blue,  approach- 
ing to  black  (which  is  the  meaning  of  the  word  Crifima')  is  believed  to  have  been  his 
completion;  a tint  peculiar  to  Vishnu.  He  was  no  lefs  heroic  in  aCtion,  than  lovely, 
and  when  a boy,  flew  the  terrible  ferpent  Caliya,  with  a number  of  giants  and  monfters; 
and  at  a more  advanced  age,  put  to  death  his  cruel  foe  Cansa  : and  after  the  con- 
clufion  of  a war  undertaken  for  the  protection  of  king  Yudhisht'hir,  he  returned  to 
his  heavenly  feat,  having  left  the  inftruCtions  comprifed  in  the  Gita  with  his  friend 
Arjun,  whofe  grandfon  became  fovereign  of  India. 

It  is  impoflible  here  not  to  recognize  the  features  of  Apollo,  furnamed  Nomios  or 
the  Pajloral  in  Greece,  and  Opifer  in  Italy,  who  fed  the  herds  of  Admetus , flew  the 
ferpent  Python , and  was  amorous,  beautiful,  and  warlike.  The  word  Govinda , may 
be  literally  tranflated  Nomios , as  CeJ'ava  is  Crinitus  or  fine  haired.  Crishna  in  Irifli  is 
afierted  by  Col.  Vallancey,  to  mean  the  Sun,  alfo  by  the  Roman  poets  is  confidered 
as  the  fame  deity  with  Apollo.  But  Phoebus,  or  the  orb  of  the  bun  perfonified,  is 
adored  by  the  Indians  as  the  God  Surya.  He  has  a multitude  of  names,  and  among 
the  reft  twelve  titles,  denoting  his  diftinCt  powers  in  each  of  the  twelve  months.-  Thefe 
powers  are  called  Adityas , or  fons  of  Aditi  by  Casyapa,  the  Indian  Uranus. 
Su'rya  is  fuppofed  frequently  to  have  defcended  from  his  car  in  a human,  fliape,  and 
to  have  left  a race  on  earth  renowned  in  Indian  ftory.  Two  of  his  fons  called  Aswinau, 
are  confidered  as  twin-brothers,  and  painted  like  Castor  and  Pollux,  but  they  have 
the  characters  of  Asscui.apius  among  the  Gods.  The  Prefident  fufpeCts  the  whole 
fable  of  Casyapa  and  his  progeny  to  be  aftronomical,  and  cannot  but  imagine  that 
the  Greek  name  Cassiopeia  has  a relation  to  it. 

The  worfhip  of  Solar,  or  Veftal,  fire  may  be  afcribed  to  the  admiration  of  the 
powers  of  nature,  and  items  to  be  the  principal  worfhip  recommended  in  the  Vedas. 
Maha'de'va  himfelf  is  perfonated  by  fire\  but  fubordinate  to  him  is  the  God  Agari, 
often  called  Pa'vaca,  or  the  Purifier , who  anfwers  to  the  Vulcan  of  Egypt;  and  his 
wife  Swa'ha'  refembles  the  younger  Vesta  or  Vestia.  The  divine  artifit  of  the 
Greeks  and  Romans,  named  Vulcan  and  Hephaistos,  feems  to  be  the  Indian 
Viswacarman  the  forger  of  arms  for  the  Gods,  and  inventor  of  the  agnyaftra  or  fiery 
(haft,  in  the  war  between  them  and  the  Daityas. 
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A very  diftinguifhed  Ton  of  Brahma',  named  Na'red,  whofe  aCtions  are  the 
fubjeCt  of  a Parana , bears  a ftrong  refemblance  to  Hermes  or  Mercury,  being  a wife 
legiflator,  great  in  arts  and  arms,  an  eloquent  meffenger  of  the  Gods,  either  to  one 
another,  or  to  mortals,  and  a mulician  of  exquifite  fkill,  inventor  of  the  Vina  or 
Indian  lute. 

The  laft  of  the  parallel  deities  is  the  Stygian  or  Paurick  Diana,  otherwife  named 
Hecate,  and  often  confounded  with  Proserpine  ; who  is  undoubtedly  the  fame 
with  Ca'li',  the  wife  of  Siva,  in  his  character  of  the  Stygian  Jove.  To  this  black 
Goddefs,  with  a collar  of  golden  fkulls,  human Jacrifices  were  anciently  offered,  as  the 
Vedas  enjoined,  but  in  the  prefent  age  they  are  abfolutely  forbidden,  as  are  the  facri- 
fices  of  bulls  and  horfes,  but  kids  are  ftill  offered  to  her. 

The  prefident  concludes  this  parallelifm  of  deities  with  the  following  remarks. 
1.  The  temporary  Elyfium  in  the  court  of  Indra  confifts  wholly  of  fenfual  pleafures, 
like  the  paradife  of  Muhammed ; but  the  MuEli  or  Elyfian  happinefs  of  the  Vedanta 
fchool  is  far  more  fublime,  being  a total  abforption,  though  not  without  confcioufnefs, 
in  the  divine  effence.  2.  In  the  myftical  and  elevated  character  of  Pan,  as  a perfo- 
nification  of  die  Univerje , a fort  of  fimilitude  arifes  between  him  and  Crishna  con- 
fidered  as  Na'ra'yan. 

The  fimilarity  of  the  religious  fyflems  of  Greece , Italy  and  India  being  eftablifhed, 
it  will  be  natural  to  enquire  which  was  the  original,  and  which  the  copy  ; but  we  do 
not  yet  feem  to  have  acquired  grounds  fufficient  for  the  determination  of  this  point. 
Egypt  appears  to  have  been  the  grand  fource  of  knowledge  for  the  weftern,  aud  India 
for  the  eaftern  parts  of  the  world ; but  which  of  the  two  communicated  its  mytholo- 
gical fyftems  to  the  other  can  hardly  be  fatisfaCtorily  made  out.  The  Prefident  here 
difcuffes  an  opinion  fupported  by  an  Hindu  vocabulary  of  mythological  and  hiftoricat 
names,  that  certain  priefts  from  Egypt,  or  Mis’r,  migrated  to  India , and  fettled  in 
Pirut.  He  finds,  as  might  be  expected,  a good  deal  of  obfcurity  attending  this  in- 
veftigation;  but  on  the  whole  he  is  inclined  to  believe  with  Mr.  Schmit  (in  his  prize 
deputation  at  the  Academy  of  Infcriptions)  that  Egyptian  priefts  have  actually  come 
from  the  Nile  to  the  Ganga  and  Yamuna , though  perhaps  rather  to  acquire  than 
to  impart  knowledge.  He  goes  on  to  remark,  that  notwithftanding  a connection 
probably  fubfifted  between  the  old  idolatrous  nations  of  the  eaft  and  weft  before  the 
time  of  Moses,  yet  that  confidering  the  abfurd  nature  of  their  fyftems,  there  can  be 
no  foundation  for  an  opinion  that  Moses  borrowed  the  firft  nine  or  ten  chapters  of 
Genefis  from  them ; ftill  lefs  that  the  Cbriftian  faith  has  any  thing  in  common  with 
the  Indian  theology ; and  he  very  warmly  cenfures  a notion  propagated  by  fome 
miflionaries,  in  order  to  difpofe  the  Hindus  for  the  reception  of  Chriftianity,  that  the 
Indian  Priad  of  Brahma7,  Vishnu  and  Mahe'sa  is  the  fame  in  reality  with  the 
Chriftian  Prinity.  We  fhall  copy  the  remainder  of  this  Efiay,  as  equally  curious  and 
important. 

“ One  fingle  faCt,  however,  muft  not  be  fuffered  to  pafs  unnoticed.  That  the  name 
of  Chrishna,  and  the  general  outline  of  his  ftory,  were  long  anterior  to  the  birth 
of  our  Saviour,  and  probably  to  the  time  of  Homer,  we  know  very  certainly ; yet  the 
celebrated  poem,  entitled  Babgavat , which  contains  a prolix  account  of  his  life,  is  filled 
with  narratives  of  a moft  extraordinary  kind,  but  ftrangely  variegated  and  intermixed 
with  poetical  decorations : the  incarnate  deity  of  the  Sarifcrit  romance  was  cradled,  as 
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it  informs  us,  among  Herdjmcn , but  it  adds,  that  he  was  educated  among  them,  and 
paffed  his  youth  in  playing  with  a party  of  milkmaids:  a tyrant,  at  the  time  of  his 
birth,  ordered  all  new-born  males  to  be  (lain,  yet  this  wonderful  babe  was  preferved 
by  biting  the  bread:,  inftead  of  fucking  the  poifoned  nipple,  of  a nurfe  commiffioned 
to  kill  him ; he  performed  amazing,  but  ridiculous,  miracles  in  his  infancy,  and,  at  the 
age  of  feven  years,  held  up  a mountain  on  the  tip  of  his  little  finger;  he  faved  multi- 
tudes partly  by  his  arms  and  partly  by  his  miraculous  powers ; he  raifed  the  dead  by 
defcending  for  that  purpofe  to  the  lowed:  regions ; he  was  the  meekeft  and  beft-tem- 
pered  of  beings,  walked  the  feet  of  the  Brahmans,  and  preached  very  nobly,  indeed,  and 
Sublimely,  but  always  in  their  favour ; he  was  pure  and  chafte  in  reality,  but  exhibited 
an  appearance  of  exceffive  libertinifm,  and  had  wives  or  miftreffes  too  numerous  to 
be  counted ; laftly,  he  was  benevolent  and  tender,  yet  fomented  and  conducted  a ter- 
rible war.  This  motly  ftory  mud:  induce  an  opinion  that  the  fpurious  gofpels,  which 
abounded  in  the  firfb  age  of  Chrijlianity , had  been  brought  to  India,  and  the  wildefl 
parts  of  them  repeated  to  the  Hindus,  who  ingrafted  them  on  the  old  fable  of  Ce'sava, 
the  Apollo  of  Greece. 

<c  As  to  the  general  extenfion  of  our  pure  faith  in  Hinduftan , there  are  at  prefent  many 
fad  obflacles  to  it.  The  Mujelmans  are  already  a fort  of  heterodox  Chriftians : they  are 
Chriftians,  if  Locke  reafons  juffly,  becaufe  they  firmly  believe  the  immaculate  concep- 
tion, divine  character,  and  miracles  of  the  Messiah  ; but  they  are  heterodox,  in  denying 
vehemently  his  character  of  Son,  and  his  equality,  as  God,  with  the  Father,  of  whofe 
unity  and  attributes  they  entertain  and  exprefs  the  mod:  awful  ideas ; while  they  con- 
fider  our  doctrine  as  perfect  blafphemy,  and  infill,  that  our  copies  of  the  Scriptures  have 
been  corrupted  both  by  Jews  and  Chrijlians.  It  will  be  inexprefiibly  difficult  to 
undeceive  them,  and  fcarce  poffible  to  diminilh  their  veneration  for  Mohammed 
and  Ali,  who  were  both  very  extraordinary  men,  and  the  fecond,  a man  of  unex- 
ceptionable morals : the  Koran  fhines,  indeed,  with  a borrowed  light,  fince  mod:  of  its 
beauties  are  taken  from  our  Scriptures ; but  it  has  great  beauties,  and  the  Mujelmans 
will  not  be  convinced  that  they  were  borrowed.  The  Hindus  on  the  other  hand  would 
readily  admit  the  truth  of  the  Gofpel ; but  they  contend,  that  it  is  perfectly  confident 
with  their  Sdjlras : the  deity,  they  fay,  has  appeared  innumerable  times,  in  many 
parts  of  this  world  and  of  all  worlds,  for  the  falvation  of  his  creatures ; and  though  we 
adore  him  in  one  appearance,  and  they  in  others,  yet  we  adore,  they  fay,  the  fame  God, 
to  whom  our  feveral  worlhips,  though  different  in  form,  are  equally  acceptable,  if 
they  be  fincere  in  fubftance.  We  may  affure  ourfelves,  that  neither  Mujelmans  nor 
Hindus  will  ever  be  converted  by  any  million  from  the  church  of  Rome,  or  from  any 
other  church ; and  the  only  human  mode,  perhaps,  of  caufing  fo  great  a revolution,  will 
be  to  translate  into  Sanjcrit  and  Rerjian  fuch  chapters  of  the  Prophets,  particularly  of 
Isaiah,  as  are  indifputably  evangelical,  together  with  one  of  the  Gofpels,  and  a plain 
prefatory  difcourfe  containing  full  evidence  of  the  very  diftant  ages,  in  which  the 
predictions  themfelves,  and  the  hiftory  of  the  divine  perfon  predicted,  were  feverally 
made  public ; and  then  quietly  to  difperfe  the  work  among  the  well-educated  natives ; 
with  whom  if  in  due  time  it  failed  of  producing  very  falutary  fruit  by  its  natural 
influence,  we  could  only  lament  more  than  ever  the  ftrength  of  prejudice  and  the 
weaknefs  of  unafiifted  reafon.” 
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X.  A defer  ip  tion  of  a cave  near  Gyd.  By  John  Herbert  Harrington,  Efq. 

^jf^HE  hill  or  rock,  from  whence  this  cavern  is  dug,  lies  fourteen  miles  north  of  Gya, 
J|_  and  feems  to  be  one  of  the  hills  called  by  Rennel  Caramjhah  : it  is  now  called 
Nagurjenee.  Its  texture  is  of  granite.  The  cave,  fituated  on  the  fouthern  declivity, 
has  only  one  entrance  from  the  fouth,  1 feet  6 inches  broad,  6 feet  high,  and  of  equal 
thicknefs.  This  leads  to  a room  of  an  oval  form  with  a vaulted  roof,  44  feet  long 
from  E.  to  W.  18  feet  6 inches  broad,  and  10  feet  3 inches  high  in  the  center,  dug 
out  of  the  rock,  and  weli  poiifned.  The  ftone  is  altogether  100  feet  in  length.  The 
chief  of  a neighbouring  village,  faid  there  is  a tradition,  that  a celebrated  Mahomedan, 
who  lived  in  the  fixth  century  of  the  Hegira,  performed  his  Cheelah  or  forty  days 
devotion  in  it.  This  room  is  now  frequented  by  Mahomedans.  There  are  two 
inferiptions,  one  on  each  fide  of  the  interior  part  of  the  entrance,  which  Mr.  Harring- 
ton’s Moonfhe e took  off,  and  one  of  which  Mr.  Wilkins  has  been  able  to  explain™ 
There  are  feverai  other  caves  in  the  adjoining  hills  with  inferiptions.  Thefe  caves 
Mr.  Harrington  thinks,  were  religious  temples.  A letter  from  Mr.  Wilkins  to  the 
fecretary  of  the  fociety,  is  inferted  refpe&ing  this  infeription.  He  fays  the  character 
is  the  molt  ancient  of  any  that  has  come  under  his  knowledge,  diflimilar  from  that 
now  ufed,  and  alfo  from  that  u fed  1800  years  ago.  The  language  is  pure  Sanfcrit, 
written  in  a long  verfe,  and  confifting  of  four  paufes  of  nineteen  fyllables  each.  The 
firft  line  of  the  firft  verfe,  alludes  to  the  ftory  of  Bhewanees  killing  the  evil  fpirit 
Maheefhafoor,  who,  in  the  difguife  of  a buffalo,  as  the  name  imports,  had  fought  with 
Eendra  and  his  celeflial  bands  for  fix  hundred  years,  defeated  him,  and  ufurped  the 
throne.  The  ftory  is  to  be  found  at  large  in  a little  book  called  Chandee.  Mr.  Wilkins 
laments  the  want  of  a date. 


XI.  Eranfation  of  a Sanfcrit  infeription  found  on  a ftone  at  Bood-dha-Gaya , by  Mr.  Wilmot 
17 % S'—Tranflated  by  Charles  Wilkins,  Efq. 

THIS  infeription  tells  us  that  Bood-dha,  the  author  of  happinefs,  the  poffeffor  of 
all,  appeared  at  the  beginning  of  the  Kalee  Yoog:  he  who  is  omniprefent  and 
everlaftingly  to  be  contemplated,  the  fupreme  being,  the  eternal  one,  the  divinity 
worthy  to  be  adored  by  the  molt  praife  worthy  of  mankind,  appeared  here  with  a 
portion  of  his  divine  nature.  That  Amara , renowned  among  men,  endeavoured  to 
render  the  god  Bood-dha  propitious,  remained  in  the  foreft  twelve  years,  feeding  on  roots 
and  fruits,  performed  the  vow  of  a Moonee , and  was  without  tranfgreffion.  He  had  a 
vifion  which  told  him,  that  the  fume  reward  may  be  obtained  from  the  fight  of  an  image,  as 
from  the  immediate  vif.tation  of  a Deity.  Hearing  this,  he  caufed  an  imao-e  of  the 
fupreme  fpirit  Bood-dha  to  be  made,  and  worfhipped  it  according  to  the  law. 


XII.  Account  of  the  college  of  the  Seeks*  at  Patna.  By  Charles  Wilkins,  Efq. 

ON  entering  the  gate,  Mr.  Wilkins  was  accofted  by  two  of  the  fociety,  who  told 
him,  that  was  a place  of  worfhip  open  to  all  men,  but  he  muft  pull  off  his  fhoes, 
with  which  he  complied,  and  was  then  politely  conducted  into  the  hall  and  feated  on  a 

* A feft  diftinguilhcd  from  the  worfhipers  of  Brahm’  and  the  followers  of  Mahommcd. 
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carpet  in  the  midft  of  a numerous  affembly.  The  whole  building  was  about  forty 
feet  fquare,  raifed  about  fix  or  eight  fteps  from  the  ground.  The  hall  is  in  the 
center  divided  from  four  apartments,  by  wooden  arches  upon  pillars  of  the  fame 
materials,  all  neatly  carved.  On  the  floor  was  a carpet  with  fix  or  feven  defks,  on 
each  a book  of  the  law;  the  walls  hung  with  looking  glades  in  gilt  frames,  pictures  of 
Muffelman  princes,  and  Hindoo  deities.  On  the  left  hand  was  a room  as  a chancel, 
with  an  altar  covered  with  cloth  of  gold,  on  which  lay  a round  black  fhield,  a broad 
fword  and  a choultry  of  peacocks  feathers.  The  altar  was  raifed  a little  above  the 
ground,  before  it  flood  a fmall  throne,  and  about  it  were  feveral  filver  flower  pots, 
and  rofe  water  bottles,  and  three  urns  to  receive  charitable  contributions,  there  is  a 
defk,  and  a book,  from  whence  fome  portions  were  daily  read. 

At  noon  notice  was  given  that  it  was  the  hour  for  divine  fervice.  The  defk  and 
book  were  removed  to  the  other  fide  of  the  hall,  and  an  old  man  with  a filver  beard 
kneeled  down  with  his  face  to  the  altar,  having  on  one  fide  of  him  a man  with  a fmall 
drum,  and  two  or  three  cymbals.  The  old  man  chaunted  to  the  tune  of  the  drum 
and  cymbals,  and  at  the  conclufion  of  the  verfe  the  audience  joined  in  chorus  with 
marks  of  joy.  The  time  was  quick,  they  fung  a hymn  in  praife  of  the  unity,  omni- 
prefence and  omnipotence  of  the  deity.  On  the  conclufion,  the  congregation  arofe 
and  turned  their  faces  towards  the  altar.  A young  man  then  flood  up  and  pronounced 
a long  prayer,  a kind  of  liturgy;  at  the  end  of  certain  periods,  the  people  exclaimed 
wa  gooroo.  This  prayer  was  followed  by  a fhort  blefling  from  the  old  man,  and  an 
invitation  to  the  afiembly  to  partake  of  a friendly  feafl.  The  people  being  feated, 
a large  iron  chauldron  juft  taken  from  the  fire,  was  placed  on  a flool,  fome  difhes  of 
filver  and  a pile  of  leaves  fewed  together  as  plates  were  brought  in.  One  plate  was 
given  to  each  perfon,  the  difhes  were  filled  from  the  chauldron,  and  the  contents 
ferved  to  every  one,  (our  author  was  not  forgotten).  It  was  a kind  of  fweetmeat, 
compofed  of  flour  and  fugar  mixed  with  clarified  butter.  The  fugar  plumbs  were 
ferved,  which  ended  the  ceremony,  and  which  Mr.  Wilkins  was  told  is  repeated  five 
times  a day. 

Mr.  Wilkins  learned  that  the  founder  of  this  faith  was  Naneeck  Sah,  who  flouriflied 
about  four  hundred  years  ago  at  Punjab,  and  who  before  his  apoftacy  was  a Hindoo 
of  the  military  tribe,  and  whofe  body  difappeared  as  the  Hindoos  and  Muffulmans 
were  difputing  for  it.  He  left  behind  him  a book,  teaching  the  doflrines  of  his 
faith,  written  in  a character  partly  of  his  own  invention,  which  charafter  they  call 
Gooroo  Morkee : from  the  mouth  of  the  preceptor.  This  book,  of  which  that  at  the  altar 
was  a copy,  teaches  that  there  is  but  one  God,  omnipotent  and  omniprefent,  that 
there  will  be  a day  of  retribution ; it  commands  toleration,  and  forbids  difputes  with 
thofe  of  a different  perfuafion;  it  forbids  murder,  theft,  &c.  and  inculcates  the  prac- 
tice of  virtue,  particularly  a uni  verfal  philanthropy  and  general  hofpitality  to  flrangers. 

Some  years  after  this  book,  another  made  its  appearance,  Mr.  Wilkins  was  offered 
copies  of  both.  The  word  Seek  was  borrowed  from  one  -of  the  commandments 
of  their  founder,  figni Tying  to  learn , and  was  adopted  as  foon  as  he  difappeared. 
A perfon  defiring  to  become  a profelyte,  and  declaring  fo  to  four  or  fix  Seeks  affem- 
bled  together,  they  procure  a fmall  quantity  of  a certain  fweetmeat,  diluted  with 
water,  and  fprinkle  fome  on  his  body  and  eyes,  while  one  of  them  repeats  to  him  in  a 
language  the  profelyte  is  acquainted  with,  the  chief  canons  of  their  faith,  exa&ing 
from  him  a promife  to  abide  by  them.  This-  is  the  whole  ceremony.  He  then 

choofes 


ACCOUNT  OF  THE  COLLEGE  OF  THE  SEEKS  AT  PATNA.  31 

choofes  a Gooroo  or  preceptor,  who  teaches  him  the  language  of  their  fcriptures,  be- 
ginning with  the  alphabet.  They  offered  to  admit  Mr.  Vv  iikins,  but  he  declined,  and 
took  only  a copy  of  their  alphabet,  which  differs  but  little  from  the  Dewnagur.  The 
language  is  a mixture  of  Perfian,  Arabic  and  Sanfcrit,  grafted  on  the  provincial  di- 
aled: of  the  Punjab,  which  is  a dialed:  of  the  Hindoos  j vulgarly  called  by  us  Moon. 


XIII.  Account  of  a mufical  inftrument  called  the  Been , or  Vina.  See  Plate  I.  Fig.  j. 

THE  Been  is  a fretted  inftrument  of  the  guittar  kind.  The  finger  board  is  fifths 
inches  long.  A little  beyond  each  end  of  the  finger  board  are  two  large  gourds, 
and  beyond  thefe  are  the  pegs  and  tail  piece  which  hold  the  wires.  The  whole  length 
of  the  inftrument  is  three  feet  feven  inches.  The  firft  gourd  is  fixed  at  ten  inches 
from  the  top,  and  the  fecond  at  about  two  feet  uf.  The  gourds  are  very  large, 
about  fourteen  inches  diameter,  and  have  a round  piece  cut  out  of  the  bottom  about 
five  inches  in  diameter.  The  fingerboard  is  about  two  inches  wide.  The  wires  are 
feven  in  number,  and  confift  of  two  fteel  ones  very  clofe  together  in  the  right  fide,  four 
brafs  ones  on  the  finger  board,  and  one  brafs  one  on  the  left  fide. 

The  great  fingularity  of  this  inftrument  is  the  height  of  the  frets ; that  neareft  the 
nut  is  one  inch^,  and  that  at  the  other  extremity  about  Iths  of  an  inch,  and  the  decreafe 
is  pretty  gradual.  By  this  means  the  finger  never  touches  the  finger  board  itfelf.  The 
frets  are  fixed  on  with  wax  by  the  performer  himfelf,  which  he  does  intirely  by  ear. 
The  frets  are  nineteen  in  number. 

The  Been  is  held  over  the  left  fhoulder,  the  upper  gourd  refting  on  that  fhoulder,  and 
the  lower  one  on  the  right  knee. 

The  frets  are  flopped  with  the  left  hand,  the  firft  and  fecond  fingers  are  principally 
ufed.  The  third  finger  is  feldom  ufed,  the  hand  fhifting  up  and  down  the  finger 
board  with  great  rapidity.  The  fingers  of  the  right  hand  are  ufed  to  ftrike  the  firings 
of  this  hand,  the  third  finger  is  never  ufed.  The  two  firft  fingers  ftrike  the  wires  on 
the  finger  board,  and  the  little  finger  ftrikes  the  two  wires.  The  two  firft  fingers  of 
this  hand  are  defended  by  a piece  of  wire  put  on  the  tops  of  them  in  the  manner  of  a 
thimble,  when  the  performer  plays  ftrong,  this  caufes  a very  jarring  difagreeable  found, 
whereas  when  he  plays  foftly  the  tone  of  the  inftrument  is  remarkably  pleafing. 


XIV.  A defcription  of  the  Mdhwab  tree.  By  Lieut.  Charles  Hamilton. 

This  tree,  by  the  natives  of  Bahar  and  the  neighbouring  countries,  is  called 
Mahwar  or  Mawee ; but  the  Sanfcrit  name  is  Madhuca  or  Madhudruma.  It  is 
of  the  clafs  and  order  Polygamia  monogynia  of  Linnaeus,  but  of  a new  genus. — 
See  Plate  I.  Fig.  4,  a b c d. 

The  calyx  is  monophyllous,  quadrifid,  half  divided,  and  imbricated. 

The  corolla , monopetalous,  confifting  of  an  inflated  tubular  part,  terminating  in  nine 
fmall  foliated  divifions,  imbricated  and  twifted,  and  clafping  the  ftyle  in  a point.  It 
is  near  an  inch  long,  thick,  ’fiefliy,  and  cream  coloured. 

Filaments  none  : antherce  a6,  long,  lanceolate,  inferted  in  rows  on  the  infide  and 
upper  part  of  the  tube  of  the  corolla. 
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Style,  long,  round,  tapering,  projecting  about  an  inch  beyond  the  corolla.  Succeeded 
by  a drupe  with  a thick  pericarp,  bilocular,  fometimes  trilocular,  with  one  feed  in 
each  cell,  being  a kernel  covered  with  a dark  brown  fkin. 

The  flowers  grow  in  bunches,  from  the  extremities  of  the  fmaller  branches,  upon 
pedicles  an  inch  and  half  long. 

The  tree  is  middle-fized,  bulhy,  with  oval  pointed  leaves.  A refinous  gum 
exudes  from  the  bark  on  incifion. 

One  of  the  molt  remarkable  circumftances  relative  to  this  tree,  is,  that  its  flowers, 
which  have  rather  the  appearance  of  berries,  fall  off  in  great  numbers  as  they  come  to 
maturity,  and  when  dried,  refemble  in  tafte  and  flavour  a dried  grape.  They  are 
collected  by  the  natives,  and  eaten  raw,  or  in  curries,  and  afford  a ftrengthening  and 
wholefome  nutriment.  They  alfo  yield  by  diftillation  a ftrong  fpirit.  They  make  an 
article  of  trade,  being  exported  in  conflderable  quantities.  The  fruit  refembles  a fmall 
walnut.  The  feeds  are  replete  with  a thick  oil,  procured  by  expreffion,  of  the  con- 
fluence of  butter  or  ghee , and  ufed  for  fimilar  purpofes.  It  is  alfo  an  article  of  expor- 
tation. The  wood  is  tough  and  ftrong,  and  fit  for  various  ufes. 

The  Mdhwah  freewill  grow  in  almoft  any  foil,  even  the  molt  barren.  It  is  found 
abundantly  in  its  full-grown  ftate,  but  none  are  to  be  met  with  in  an  infant  ftate ; for 
notwithftanding  its  utility,  fuch  are  the  indolence  and  depreffion  of  the  poor  natives, 
that  they  never  think  of  planting  it.  Mr.  Hamilton  greatly  recommends  a proper 
attention  to  the  raifing  of  it,  fuggefting  fome  directions  for  the  purpofe,  and  giving  a 
calculation  of  its  profits.  It  might,  he  fuppofes,  be  made  an  effectual  refource  againft 
the  dreadful  famines  which  often  rage  in  thofe  countries. 


XV.  Of  the  method  of  Diflilling  as  pr  act  fed  by  the  natives  at  Chatra  in  Ramgur , and  in 
the  other  provinces,  perhaps,  with  but  little  variation.  By  Archibald  Keir,  Efq. 

THE  body  of  the  Ample  ftill,  ufed  by  thefe  people,  is  a large,  unglazed,  earthen 
water  jar,  nearly  of  a globular  form,  with  a fhort  neck.  This  "Is  funk  into  a 
furnace  dug  in  the  ground,  fo  contrived,  that  the  flame  circulates  round  about  one  third 
of  it.  To  this  body  is  luted  an  adkur , confining  of  two  earthen  pans  perforated  in  the 
middle  with  holes  four  inches  diameter,  and  joined  by  their  bottoms.  The  lower  of 
thefe  ferves  as  the  cover  to  the  body ; and  the  upper,  which  has  a groove  within  its 
neck,  as  the  inferior  part  of  the  head.  A hole  in  the  groove  admits  a tube  communi- 
cating with  a receiver.  The  fuperior  part  of  die  head  is  made  by  a copper  pot, 
inverted  upon  the  upper  pan  of  the  adkur , and  going  within  it,  leaving  a brim  all  round. 
When  thele  pieces  are  well  luted  together  with  clay,  a water  pot  is  fet  at  the  back  part 
of  the  furnace,  fomewhat  higher  than  the  head  of  the  ftill,  having  a perforation,  and  a 
tube  going  from  it,  fo  as  to  throw  a conftant  ftream  of  water  upon  the  center  of  the 
copper  pot  forming  the  head.  This  fpreads  over  the  furface  of  the  pot,  and  then  falls 
into  the  projecting  part  of  the  adkur,  where  a hole  is  made  to  convey  it  away  through  a 
trough  to  a refervoir.  The  water  pot  when  empty  is  replenifhed  from  the  refervoir. 
By  this  apparatus,  the  vapour  arifing  from  the  body  of  the  ftill,  is  condenfed  fail 
enough  in  the  head  to  run  off  in  a ftream,  with  very  little  lofs;  and  Mr.  Keir  thinks. 
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that  much  more  Jfpirit  was  drawn  off,  than  from  one  of  our  ftills  of  twice  the  dimenfions 
with  its  worm  and  cooler,  in  the  feme  time.  This  advantage  he  attributes  to  the 
fudden  condenfation  taking  place  in  the  head,  the  thin  metal  of  which  quickly  imparts 
its  heat  to  the  furrounding  ftream  of  water;  while  the  thicknels  of  the  earthen  adkury 
keeps  the  fpirit  flowing  along  the  groove  as  cool  as  poflible. 

The  fuperiority  of  fpirits  made  by  European  diftillers,  to  thofe  procured  by  the 
natives  with  the  Ample  apparatus  above  defcribed,  Mr.  Keir  attributes,  not  to  the 
mode  of  conducting  the  diftillation,  which  he  rather  thinks  is  in  favour  of  the  latter; 
but  to  longer  keeping  of  the  fpirits  before  they  are  ufed.  And  he  adds  fome  remarks 
to  fhew,  that  the  noxious  quality  of  raw  fpirifs,  is  owing  to  the  loofe  and  more  uncom- 
bined ftate  in  which  their  inflammable  principle  is  united  to  their  aqueous  part. 

He  concludes  with  fuggefting,  that  from  the  principles  of  diftillation  as  above  laid 
down,  fome  uleful  hints  might  probably  be  derived  in  the  procefles  for  extracting  the 
volatile  parts  of  the  finer  aromatics. 


XVI.  A method  of  calculating  the  Moon's  Bar  allaxes , in  Latitude  and  Longitude » 

By  Mr.  Reuben  Burrow. 

MR.  Burrow  obferves,  that  among  the  problems  published  by  authority  of  the 
Board  of  Longitude,  there  is  one  for  calculating  the  place  of  the  Nonagefimal 
degree,  which  Mr.  Burrow  thinks  erroneous,  and  recommends  the  following 

PROBLEM. 

Given  the  apparent  time  at  any  given  place  ; to  find  the  longitude  and  altitude  of 
the  Nonagefimal  degree,  and  alfo  the  parallaxes  in  latitude  and  longitude. 

i.  Turn  the  difference  of  longitude  from  Greenwich  into  time,  and  add  it  to  the 
apparent  time,  if  the  place  be  to  the  weft  of  Greenwich ; but  fubtradt  if  the  place  be 
to  tfee  eaft,  and  the  lum,  or  remainder,  will  be  the  apparent  time  at  Greenwich. 

2.  To  this  time  calculate  the  fun’s  right  afcenfion  in  time,  and  add  it  to  the  ap- 
parent time  at  the  given  place ; the  fum  is  the  right  afcenfion  of  the  meridian  in  time. 

3.  b rom  the  latitude  of  the  place  by  obfervation  fubtradt  the  corredtion  taken  from 
page  75  of  Mayer’s  Tables;  the  remainder  is  the  latitude  in  the  fpheroid. 

4.  Call  the  right  afcenfion  of  the  meridian  in  degrees  AR  ; and  if  the  right  afcenfion 
of  the  meridian 

{o°  and  90 0 ")  then  in  f AR -p  90^  • fbut  in  90° — AR  , 

90  and  270  V North  1 270— AR  >,1S  a"  «{  South  VAR—  90  k ^ 

270  and  360 j Latitude,  [AR — 270 J t rC  ' fLatitude.J  450 — AR  p rC 

5.  Let  half  the  fum  of  the  colatitude  of  the  place  and  the  obliquity  of  the  ecliptic 
be  called  C ; and  half  their  difference  D ; then  add  the  fecant  of  C,  the  cofine  of  D, 
and  the  cotangent  of  half  A,  together;  the  fum  (rejedting  twice  radius)  is  the  tangent 
of  an  arc  M;  then  add  the  cofecant  of  C,  the  fine  of  D,  and  the  cotangent  of  half  A, 
together ; the  lum  (rejedtiug  twice  radius)  is  the  tangent  of  an  arc  N : then  if  the  co- 
latitude of  the  place  be  greater  than  the  obliquity  of  the  ecliptic,  the  fum  of  M and  N 
is  an  angle,  whofe  complement  call  B ; but,  if  the  colatitude  be  lefts  than  the  obliquity, 
let  the  complement  of  the  difference  of  M and  N be  called  B. 

E 


6.  Add 
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6.  Add  the  fecant  of  B,  the  fine  of  A,  and  the  cofine  of  the  latitude  of  the  place, 
together;  the  fum  (rejecting  twice  radius)  is  the  fine  of  the  altitude  of  the  nonageiimal 
degree. 

7.  Add  the  tangent  of  the  latitude  to  the  tangent  of  the  obliquity  of  the  ecliptic  ; 
the  fum  is  the  fine  of  an  angle,  which  call  X. 

8.  When  the  right  afcenfion  of  the  Meridian  is 


Between  < 


360° — X and  90 
90  and  180-l-X 
1 80-f-X  and  270 
270  and  360 — X 


f3  q _ 

, J 180 — B ! is  the  Lon- 
then<  ,80+B 
L360-BJ 


gitude 


of  the  nonagefimal  degree. 

9.  Add  the  moon’s  latitude  to  90°  when  it  is  of  a contrary  name  to  the  latitude 
of  the  place ; but  fubtracl  it  from  90°  when  it  is  of  the  fame  name  ; the  fum  or  re- 
mainder, is  the  moon’s  polar  diftance  : alfo  rake  the  difference  between  the  moon’s 
longitude  and  the  longitude  of  the  nonagefimal  degree  ; which  difference  call  P : alfo 
let  half  the  fum  of  the  moon’s  polar  diffance  and  altitude  of  the  nonagefimal  degree,  be 
called  Qj  and  half  their  difference,  R. 

1©.  Add  the  fecant  of  Q^the  cofine  ofR,  and  the  cotangent  of  half  P,  together; 
the  fum  is  the  tangent  of  an  arc  m ; alfo  add  the  cofecant  of  Q,  the  fine  of  R,  and  the 
cotangent  of  half  P together;  the  fum  is  the  tangent  of  an  arc  n. 

11.  If  the  altitude  of  the  nonagefimal  degree  be  greater  than  the  moon’s  polar 
diftance,  take  the  fum  of  the  arcs  m and  n for  the  paralladtic  angle ; but  if  it  be  lefs, 
take  their  difference. 

12.  Add  the  cofecant  of  the  paralladtic  angle,  the  fine  of  P,  and  the  fine  of  the 
altitude  of  the  nonagefimal  degree,  together ; the  fum  (rejecting  twice  radius)  is  the 
fine  of  the  moon’s  true  zenith  diftance. 

13.  To  the  fine  of  the  moon’s  true  zenith  diftance  add  the  logarithm  of  the  horizon- 
tal parallax  ; the  fum  (rejecting  radius)  is  the  logarithm  of  the  parallax  in  altitude 
nearly ; add  the  parallax,  thus  found,  to  the  true  zenith  diftance,  and  the  fum  will  be 
the  correfted  zenith  diftance. 

14.  Add  the  fine  of  the  corredted  zenith  diftance,  the  cofine  of  the  paralladHc 
angle,  and  the  logarithm  of  the  horizontal  parallax,  together;  the  fum  (rejedting  twice 
radius)  is  the  logarithm  of  the  parallax  in  latitude. 

15.  Add  the  logarithm  of  the  parallax  in  latitude,  the  tangent  of  the  paralladtic 
angle,  and  the  fecant  of  the  moon’s  latitude,  together ; the  fum  (rejecting  twice  radius) 
is  the  logarithm,  of  the  parallax  in  longitude. 


EXAMPLE. 

“ What  is  the  altitude  and  longitude  of  the  nonagefimal  degree  at  Ludlow  whofe 
lat.  is  520  23/  north,  and  longitude  oh.  11  m.  weft  of  Greenwich,  7th  February  1778, 
at  ioh.  56.  11  app.  time,  being  the  time  of  an  occupation  of  Geminorum.” 

Not  having  the  almanack  for  1778,  I diall  afllime  the  moon’s  latitude  to  be  o°  51'S. 
and  her  longitude  91  °.  57' 


1 oh. 
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10b.  56' 
0 11 

11" 

0 

Ap.  time 
diff.  Long. 

2ih. 
10  ' 

27; 

56 

14"  OAR 

1 1 

a 

^4 

1 1 

Ap.  t.  Greenwich 

8 

23 

25  AR  of  Meridian. 

1 

« 

lO 

23' 

Latitude, 

Correction. 

125°. 

270 

51 

i5=AR. 

V 

1i 

52 

37 

9 

5 1 

Reduced  Lat. 
colat. 

a44 

8 

45=^- 

18 

1 1 

55 

44 

half  colat. 
half  obliq. 

See.  C 3o°39/  -4-  Cof.  D 7°'n'+  Cot.  § A 72V  = Tang.  M 2o°23' } 250  4-90°  — B 115® 

Cofec.C  30  39  -}-  Sine  D 7 1 t *-J-  Cot.  | A 72  4 — Tang.  N 4 32  J Longitude 

Sine  A 144  9 + Cof.  Lat.  5 2V  -f  Sec.  B 1 i5«  = Sine  58°  15'  Altitude.  Nonogef. 

Tang.  Lat.  52G237  4 Tang,  obliq.  23°28,=  Sine  34°i8'=  X 
45°26/  — half  5 ’s  polar  di ft. 

29  8 = half  alt.  Nonogeftmal  degree 

Sec.  Q 74  34  4-  Cof.  R i6°i8'  4.  Cot.  \ P 1 i°32'  = Tang,  m 86G4G'  1 m_n  0 .g 

Cofec.Q74  34  4.  Sine  R 16  18  4"  Cot.  \ P n 32  = Tang,  n 54  58  j 

Cofec.  m — n 3x°48'4-  Sine  58Gi5'4-  Sine  P 23°37  = Sine39Gn'  D ’s  true  Zen.  dift. 

Sine  39°  1 1;  4-  Log.  Hor.  Pax.  3488  — Log.  2204  Pax.  in  alt.  nearly. 

Sine  Cor.  Zen.  dift.  39.47.44  -p  Log-  HP.  3488  4 Col.  3i°48;  = Log.  Pax.  in  Lat.  1898. 

Log.  1898  -j-  Tang.  3i048'  4 SecfVs  Lat.  o°5i'  = Log.  Pax.  in  Long.  1177. 

When  the  moon  is  very  near  the  ecliptic  as  in  eclipfes,  the  following  method  will 
be  nearly  exa<4. 

1.  Add  the  cofine  of  the  altitude  of  the  nonagefimal  degree  to  the  logarithm  of  the 
horizontal  parallax;  the  fum  (rejecting  radius)  is  the  logarithm  of  the  parallax  of 
latitude  nearly  ; add  this  parallax  to  the  complement  of  the  altitude  of  the  nonagefimal 
degree  and  call  the  fum  the  complement  of  the  altitude  of  the  nonagefimal  degree 
corrected. 

2.  Add  the  cofecant  of  the  complement  of  the  altitude  of  the  nonagefimal  degree  ; 
the  fine  of  the  complement  of  the  altitude  of  the  nonagefimal  degree  corrected,  and  the 
logarithm  of  the  parallax  of  latitude  nearly,  together;  the  fum  (rejecting  twice  radius) 
is  the  logarithm  of  the  parallax  in  latitude  corrected. 

3.  Add  the  logarithm  of  the  parallax  in  latitude  corredted;  the  fine  of  P,  and  the 
tangent  of  the  altitude  of  the  nonagefimal  degree,  together ; the  fum  (rejecting  twice 
radius)  is  the  logarithm  of  the  parallax  in  longitude. 

Scholium.  The  method  of  applying  the  parallaxes  ufually  given  requires  no  other 
correction  than  the  following.  "When  the  pole  of  the  ecliptic  of  the  fame  name  as  the 
latitude  is  under  the  horizon,  to  the  cotangent  of  the  altitude  of  the  nonagefimal  degree 
add  the  cotangent  of  the  moon’s  latitude;  the  fum  is  the  cofine  of  an  angle;  which 
added  to,  and  fubtra&ed  from,  the  longitude  of  nonagefimal  degree  gives  two  longi- 
tudes, between  which  the  moon’s  latitude  of  a contrary  name  to  the  elevated  pole  is 
to  be  increafed  for  the  apparent  latitude ; but  beyond  thofe  longitudes  the  moon’s  true 
latitude  is  to  be  increafed  by  the  parallax  in  latitude  to  have  the  apparent  latitude. 
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Remarks  on  the  Artificial  Horizons , &c.  By  Mr.  Reuben  Burrow. 

THE  utility  of  a perfect  horizon  and  the  liablenefs  of  quickfilver  to  be  diiturbed  by 
the  lead  wind,  have  induced  numbers  of  people  to  invent  artificial  horizons  of  dif- 
ferent kinds,  and  many  of  them  very  complicated.  Some  time  ago  having  occafion  to 
determine  the  fituation  of  feveral  places  by  aflronomical  obfervations  and  there  being 
no  aflronomical  quadrant  belonging  to  the  company  in  the  fettlement,  I was  under  a ne- 
ceflity  of  determining  the  latitudes  by  a fextant ; and  that  at  a time  when  the  fun  paffed 
fo  near  the  zenith  as  to  make  it  impofii’ble  to  get  meridian  altitudes : I therefore  col- 
lected all  the  different  artificial  horizons  and  glafs  roofs  and  other  contrivances  for  that 
purpofe  I could  meet  with ; but,  though  they  appear  correCt,  the  relults  were  very  er- 
roneous. I examined  them  by  bringing  the  two  limbs  of  the  fun,  feen  by  direCt 
vifion,  to  touch  apparently  in  the  telefCope  of  a fextant,  and  then  obferved  the  re- 
flected images  in  quickfilver,  which  flill  appeared  to  touch  as  before ; but,  on  examin- 
ing the  reflected  images  in  the  reft  of  the  artificial  horizons,  none  of  them  appeared  to 
touchj  and  the  error  in  many  was  very  confiderable.  I tried  a number  of  other  me- 
thods with  little  fuccefs ; as  they  were,  moflly,  combinations  of  glades : at  lall,  ac- 
cidently hearing  fome  oflicers  fpeaking  of  “ tents  that  would  neither  turn  fun  nor  rain,” 
I confidered  that  the  rays  of  the  fun  would  pafs  through  cloth  unrefiaCtedi  and  in  con- 
fluence of  this  idea  I applied  fome  thin  mofquita*  curtain  as  a covering  to  the  quick- 
filver, and  found  it  effectually  excluded  the  wind  and  admitted  the  fun ; and  what  is  of 
equal  confequence  in  this  country,  it  totally  kept  away  thofe  minute  infeCts  that  dillurb 
the  furface  of  the  quickfilver  in  obferving ; in  fhort  it  formed  fo  complete  a horizon 
that  I could  not  before  have  hoped  for  any  thing  fo  perfeCt  and  it  is  equally  applicable 
to  the  fun  and  ftars. 

For  taking  very  great  or  very  fmall  elevations  of  the  fun  (which  with  the  common 
horizon  fextants  are  impracticable  in  the  direCt  method),  a polifhed  metalline  inftru- 
ment  might  be  made  in  the  form  of  part  of  a hollow  obtufe  cone  : this  might  have  its 
axis  fet  perpendicular  to  the  horizon  at  any  time  by  means  ofi /crews  in  a variety  of  me- 
thods ; and  obfervations  might  be  made  by  it  with  great  exaCtnefs. 

In  finding  the  latitude,  when  meridian  obfervations  cannot  be  taken,  either  there  is 
an  opportunity  of  taking  altitudes  on  both  fides  of  the  meridian,  or  not : when  there  is 
not;  the  befl  method  is  to  calculate  the  latitude  from  two  altitudes  and  the  time  between, 
exaClly  by  fpherical  trigonometry  (ffrft  correcting  the  declination  to  the  beginning 
and  end  of  each  interval)  as  the  approximating  methods  of  Dowes  and  others  are  totally 
infuflicient : when  obfervations  can  be  taken  both  before  and  after  noon  it  is  belt  to  take 
a number  of  altitudes  in  both,  and  then  make  out  the  equal  altitudes  by  proportion ; then 
having  found  the  true  time  of  noon  by  the  ufual  method,  correCt  the  two  intervals  and 
the  declination  to  each  time,  and  the  latitude  may  be  found  as  follows. 

Cof.  horary  angle  +-  Cot.  deck  — Cot.  A .•.  Sine  A -p  Sine  Alt.  -f-  Co.  Ar. 
Sine  deck  — Cof.  B A d~  B =.  Lat.  required. 

As  every  Angle  altitude  gives  an  independent  latitude,  it  is  evident  the  latitude  may 
be  thus  found  to  great  exaCtnefs. 

An  inftrument  might  eafily  be  contrived  to  meafure  the  fun’s  angle  of  pofltion  to 
great  exaCtnefs,  from  whence  the  latitude  might  readily  be  deduced ; a fmall  addition  to 
the  common  theodolite  would  be  fufficient.  The  variation  of  the  azimuth  near  the 
meridian  may  alfo  be  advantageoufly  applied  for  the  fame  purpofe. 

Demon - 

* Akind  of  filk  gauze  as  clofc  as  book-muflin,  and  perfe&ly  tranfparent : it  is  to  be  ftrelched  over  a 
hoop  which  hands  without  touching  the  veil'd  containing  the  mercury. 
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Demon  ft  ration  of  a Theorem  concerning  the • Interjections  of  Curves.  By  Reuben  Burrow  Efa. 

T N Stone’s  mathematical  dictionary  is  the  following  paragraph  : ct  twro  geometrical 
lines  of  any  order  will  cut  one  another  in  as  many  points  as  the  number  expreftes  which 
is  produced  by  the  multiplication  of  the  two  numbers  exprefting  thofe  orders  : ” and 
Mr.  Braikonbridge  in  the  preface  to  his  Exercitatio  Geometrica  de  defcripticne  Curvarum , 
fays:  “ Mr.  George  Campbell,  now  clerk  of  the  ftores  at  Woolwich,  has  got  a neat 
demonftration  of  the  fame  which  he  hopes  he  will  publilh.”  As  it  does  not  appear  that 
Campbell  ever  publilhed  any  thing  except  a paper  on  the  roots  of  equations,  and  a 
fmall  treatife  on  the  plagiarifms  of'MACLAURiN,  is  is  very  probable  his  demonftrar 
tions  is  loft,  and  therefore  it  may  not  be  improper  to  publifh  the  following. 

The  equation  of  a line  of  the  firft  order  has  one  root,  or  funblion  of  the  abfcifs,  for 
the  ordinate;  of  the  fecond  order,  two  ; and  fo  on. 

In  equations  for  two  right  lines  the  roots  may  fo  vary  and  accommodate  themfelves 
to  each  other,  that  the  quantities  exprefiing  the  ordinates  may  be  equal ; and  as  there 
is  only  one  cafe  where  this  can  happen,  therefore  two  right  lines  can  only  interfebt  in 
one  point. 

If  a iine  of  the  firft  order  be  compared  with  a line  of  the  fecond  ; or  an  equation  of 
one  root  with  an  equation  of  two ; the  root  of  the  firft  and  a fingle  root  of  the  fecond 
may  fo  vary  as  to  become  equal  to  each  other,  or  to  form  an  interfeblion  ; by  the  fame: 
realbn,  the  fingle  root  of  the  firft,  and  the  remaining  root  of  the  fecond  may  each  fo 
vary  as  to  become  equal,  or  to  form  another  interfeblion,  and  therefore  a right  line  cuts 
a line  of  the  fecond  order  in  two  points. 

If  a line  of  the  firft  order  be  compared  with  a line  of  the  n order,  it  is  alfo  evident 
that  the  fingle  root  of  the  firft  line,  may  in  the  fame  manner  be  fo  varied  with  each  of 
the  n roots  of  the  fecond  line  as  to  become  equal ; and  therefore  a right  line  may  cut 
a line  of  the  n order  in  n points. 

Let  a line  of  the  m order  be  now  compared  with  a line  of  the  order  n ; then  as  each 
fingle  root  of  the  firft  line  may  become  equal,  in  the  fame  manner,  to  every  root  in  the 
fecond ; it  therefore  follows  that  for  every  unit  in  m there  may  be  n interlections,  and 
as  there  are  m units,  there  confequently  will  be  mn  interfeblions. 

The  fame  method  may  be  applied  to  the  determination  of  the  points,  line,  and  fur- 
faces,  that  arife  from  the  interfedtions  of  lines,  furfaces,  and  folids ; by  confidering  that 
the  number  of  times  that  p may  be  taken  from  m,  and  £ at  the  fame  time  from  n , will 
m.m—t p,  n . n — i . . . . q 

*•2.3 p,  1.2.3  — q 


XVII.  The  Proccfs  of  making  Attar , or  EJfential  Oil  of  Ref es.  By  Lieut.  Colonel  Polier, 

HIS  celebrated  efience  is  obtained  from  rofes  by  a fimple  diftillation,  con- 
M dubted  in  the  following  mode.  A quantity  of  frelh  rofes  (forty  pounds ; for 
inftance)  with  their  calyxes,  but  with  their  ftems  cut  fhort,  are  put  into  a ftill  with 
fixty  pounds  of  water.  The  mafs  is  well  mixed  with  the  hands,  and  a gentle  fire 
is  made  under  the  ftill.  When  fumes  begin  to  arife,  the  cap  is  put  on,  and  the 
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pipe  fixed ; the  chinks  are  luted ; cold  water  is  put  into  the  refrigeratory,  and  the 
receiver  adapted.  A moderate  fire  is  continued  ; but  when  the  water  begins  to 
come  over,  it  is  gradually  leffened.  The  diftillation  is  carried  on  till  thirty  pounds 
of  water  are  drawn  off,  which  generally  happens  in  about  four  or  five  hours.  This 
rofe  water  is  poured  upon  forty  pounds  more  of  rofes,  and  from  fifteen  to  twenty 
pounds  are  drawn  off  by  the  fame  procefs  as  before.  This  eohobated  rofe  water 
is  poured  into  pans  of  earthen  ware  or  tinned  metal,  and  left  expofed  to  the  frefh 
air  for  a night ; when  the  attar  or  effence  will  be  found  in  the  morning  congealed  and 
fwimming  on  the  furface  of  the  water : it  is  to  be  carefully  fkimmed  off,  and  poured 
into  a vial.  When  a certain  quantity  has  been  thus  obtained,  the  water  and  feces 
are  to  be  feparated  from  the  clear  effence.  The  firft  is  eafily  done,  as  the  effence 
congeals  with  a flight  cold,  when  the  water  may  be  poured  from  it.  The  feces  may 
then  be  made  to  Tub  fide,  by  keeping  the  effence  fluid  by  heat.  They  are  as  highly 
perfumed  as  the  effence.  The  rofe  water,  after  all  the  effence  has  been  fkimmed  from 
it,  is  to  be  employed  in  future  operations  inflead  of  common  water. 

The  very  fmall  quantity  of  effence  obtainable  from  the  rofes  in  India  has  caufed 
various  additions  to  be  made  in  the  diftillation,  particularly  fandal  wood  ; but  this 
adulteration  is  difcoverable  by  the  flavour  of  the  fandal,  and  the  fluidity  of  the  oil  in 
common  cold.  In  Cafhemire  a fweet-fcented  grafs  is  ufed  as  an  addition,  which  does 
-not  injure  the  perfume,  but  impedes  its  congelation.  The  proportion  of  pure  effence 
yielded  by  the  roles  is  very  variable,  from  differences  in  the  feafons,  and  in  the 
manner  of  conducing  the  procefs.  In  India,  three  drachms  from  one  hundred 
pounds  of  leaves  is  a large  proportion.  Mr.  Polier,  from  a large  field  of  rofes, 
procured  only  at  the  rate  of  two  drachms  to  the  hundred  pounds.  The  colour  of 
the  attar  is  no  criterion  of  its  quality.  He  obtained  it  green,  yellow,  and  reddifh, 
from  rofes  of  the  fame  ground,  but  collected  on  different  days.  The  calyxes  do 
not  impair  the  quality  of  the  attar,  nor  give  it  a green  colour. 

By  Mr.  Macdonald,  with  a Specimen  of  Geld. 

T HIS  gold  was  the  production  of  the  country  of  Limong,  in  the  ifland  of 
Sumatra , contiguous  to  the  prefidency  of  Fort  Marlborough.  It  is  of  a whitifh 
colour,  very  pure,  found  near  the  furface  fometimes  in  duft,  and  fometimes  in  a hard 
ftone,  whence  it  is  difengaged  by  the  natives  by  beating,  the  mafs,  fo  that  the  ftone 
flies  off  in  fplinters.  Mr.  Macdonald  fuppofes  that  the  inland  country  of  Limong 
may  be  as  rich  in  gold  as  either  Peru  or  Mexico.  Various  difficulties  have  as  yet 
prevented  its  being  explored ; but  he  thinks  that  the  exertions  to  overcome  them 
would  be  well  repaid.  A native  has  given  a rude  chart  of  a chain  of  gold-mines, 
extending  nearly  three  degrees  of  latitude,  to  Mr.  Miller  of  Fort  Marlborough. 
Mr.  Macdonald  fupports  the  conjecture  that  Sumatra  was  the  Ophir  of  Solomon. , 


XVIII.  On  the  Literature  of  the  Hindus,  from  the  Sanfcrit , communicated  by  Goverdhan 

Caul,  with  a fhort  commentary . 

THE  TEXT. 

THERE  are  eighteen  Vidya's , or  parts  of  true  knowledge,  and  fome  branches  of 
knowledge  falfely  fo  called. 

The  firft;  four  are  the  Veda's , evidently  revealed  by  God.  The  firft:  of  thefe, 

Rigveda , 


ON  THE  LITERATURE  OF  THE  HINDUS. 


as 

Rigveda,  confifts  of  five  fedlionsj  the  fecond,  Tajurveda , of  86;  the  third,  Samaveda , of 
1000 ; fourth,  At'barvaveda,  of  nine,  with  noo  branches.  The  chief  part  of  them  is 
that,,  which  explains  the  duties  of  man  ; and  in  the  fourth  is  a fyftem  of  divine  ordi- 
nances. 

From  thefe  are  deduced  the  four  Upavedas.  Ayujh , which  comprizes  the  theory  of 
diforders  and  medicines.  Gandharva,.  of  raufic.  Dbanufh,  of  arms  and  implements  of 
war.  St'bapatya , of  64  mechanical  arts. 

Six  An.ga's , or  bodies  of  learning,  are  alfo  derived  from  the  fame  fource.  The  frit 
on  pronunciation ; the  fecond  on  religious  ceremonies ; the  third  on  grammar ; the 
fourth  on  trials  of  charms  and  incantations  ; the  fifth  of  aftronomy ; and  the  fixth  of  dif- 
ficult words  and  phrafes  in  the  Veda's . 

Laftly,  four  Up  an  go's.  Firft,  Parana,  compofed  by  Brahma,  &c.  for  the  inftru6tion 
of  mankind  ; fecond  ly,  Nyaya , teaching  the  difference  between  right  and  wrong,  and  the 
principles  of  knowledge;  thirdly,  Mimanja , on  moral  law  and  religious  duties. 

The  body  of  law,  called  Smriti , confifts  of  eighteen  books  on  the  duties  of  religion, 
juftice.  and  expiation  for  crimes. 

The  Veda's .=  contain  all  that  relates  to  the  duties  of  kings;  the  Parana's,  what  be- 
longs to  the  relation  of  hufoand  and  wife ; and  the  duties  of  friendfhip  and  fociety  are 
taught  diftindtly  in  both.  The  Bharat  a and  Ram  ay  ana , both  epic  poems,  comprize 
the  moil  valuable  part  of  ancient  hiftory.  For  the  information  of  the  lower  clafs  in 
religious  knowledge,  are  the  Pafipata  and  the  Pancharatra , &c. 

What  follows  are  not  really  divine.  Sand  by  a,  in  two  parts,  containing  an  enumera- 
tion of  natural  bodies  and  their  principles. 

The  Mimauja,  in  two  parts ; the  Nyaya,  in  two;  the  Sand  by  a,  in  two  ; and  thefe  fix 
fchools  contain  all  the.  doclrines  of  the  Theifts. 

Laftly,  a work  written  by  Buddha.  There  are  alfo  fix  Atheiftical  fyftems  <of 
philofophy,  which  omit  what  ought  to  be  expreffed,  and  exprefs  what  ought  to  be 
omitted. 

Such  is  the  analyfis  of  univerfal  knowledge,  pra&ical  and  fpeculative, 

COMMENTARY. 

The  firft  chapter  of  a Sanfcrit^book,  called  Vidyaverfa,  or  a view  of  learning,  is  in 
fome  parts  obfcure.  From  the  beginning  we  learn  that  the  Veda's  are  confidered  by 
the  Hindus  as  the  fountain  of  all  knowledge. 

The  Veda's  confifc  of  three  Can1  das , or  general  heads,  works,  faith,  and  worjhip ; to  the 
firft  of  which  the  author  of  the  Vidyaderfa  wifely  gives  the  preference.  The  triple  divi- 
fion  of  the  Veda's  may  feem  to  throw  light  on  a very  obfcure  line  in  the  Gita,  “ The  Veda's 
are  attended  with  three  qualities , be  not  thou  a man  of  three  qualities,  O Arjuna.”  But  feveral 
Pandits  think  the  phrafe  mult  relate  to  the  three  qualities  of  the  mind,  excellence , 
paficn, , and  darknefs. 

It  is  Angular,  that  although  Brahma’s  four  mouths  are  each  faid  to  have  uttered  a 
Veda,  yet  ancient  writers  mention  only  three,  whence  it  is  inferred  that  the  At'barvan 
was  written  after  the  three  firft.  The  following  arguments  will  confirm  this  opinion;  In 
the  eleventh  book  of  Menu,  it  is  ftyled  the  Veda  of  Veda's ; and  Dara  Shecu’h  afferts, 
that  it  is  a corollorary  of  them  all.  But  this  verfe  of  Menu’s  is  omitted  in  the  beft 
copies,  and  we  believe  is  an  interpolation. 

Col.  Polier  poffeffes  a complete  copy  off  our  Veda's , by  which  it  appears,  that  even  a 
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learner  of  Sanfcrit  may  read  the  At'harvaveda  without  a dictionary,  but  the  ftyle  of 
the  other  three  is  obfolete.  It  would  not  be  eafy  to  give  a genuine  extract  from  the 
other  Veda's ; a ftanza  from  the  Tajurveda  is  introduced  in  a book  entitled  Sevavedanta , 
which  for  its  fublimity  delerves  to  be  quoted. 

"There  the  fun  /bines  not,  nor  the  moon  and  Jlars ; there  lightnings  fla/Jo  not  in  that  place ; 
how  [Jjould  even  fire  blaze  there  ? God  irradiates  all  this  bright  Juhfiance  ■,  and  by  its  efful- 
gence the  mihcrfe  is  enlightened. 

After  all,  the  Veda's,  or  what  is  known,  and  the  Sruti,  or  what  is  heard,  are  fuppofed 
to  be  numerous,  and  the  four  to  have  been  felected,  as  containing  all  the  information 
neceffary  for  man.  Among  the  commentaries  on  the  Hindu  fcriptures,  which  are  in- 
numerable, that  of  Vafifhtha  ^is  the  molt  excellent. 

•From  the  Veda's  are  deduced  the  practical  arts  of  Chirurgery,  Medicine , Mnfic,  and 
Dancing  ■,  Archery,  which  comprizes  the  whole  art  of  war,  and  Architecture,  including 
the  mechanical  arts.  Each  of  the  four  Veda's  are  faid  to  have  produced  an  Upaveda, 
but  this  feems  a refinement. 

Infinite  advantage  may  be  derived  to  Europeans  from  the  medical  books  in  San- 
fcrit. Many  books  in  profe  and  verfe  have  been  written  on  mufic,  with  fpecimens 
of  Elindu  airs,  in  an  elegant  notation. 

Next  to  thefe  are  the  fix  Vedanga's,  three  of  which  belong  to  grammar,  one  to  re' 
ligious  ceremonies,  one  to  mathematics,  and  one  to  the  explanation  of  obfcure  words, 
&c.  in  the  Veda's.  The  grammatical  work  of  Panini  is  very  abftrufe.  Aftronomical 
■works  in  this  language  are  exceedingly  'numerous. 

Subordinate  to  thefe  are  the  feries  of  facred  poems,  die  body  of  laws,  and  fix  phi- 
lofophical  Safira's,  which  the  author  of  the  text  reduces  to  two. 

The  fyfterh  of  Hindu  laws  confifls  of  many  tra<5ls  in  high  eflimation,  as  the  Me- 
nujmriti , See.  Among  thofe  current  at  Bengal,  are  an  excellent  treatife  of  Inheritances , 
and  a compleat  digeft,  in  27  volumes,  which  is  the  grand  repofitory. 

Of  the  philofophical  fchools,  it  will  be  fuflicient  to  remark,  that  the  firft  Nyara 
feems  analogous  to  the  Peripatetick,  the  fecond  the  Ionick,  the  Mimanjas  to  the  Plato- 
nick,  the  firft  Sanc'hya  to  the  Italick,  the  fecond  to  the  Stoick.  The  original  works  of  thofe 
firft  philofophers  are  very  fuccindt,  but  there  are  commentaries  on  them  without  end. 

It  refults  from  this  analyfis,  that  the  Veda,  Upaveda,  Vedanga , Parana,  Dherma , and 
Derjana,  are  the  fix  great  Safira's,  or  facred  ordinances,  in  which  all  knowledge  hu- 
man and  divine,  is  fuppofed  to  be  comprehended. 

The  Sadr  a , or  fourth  clafs  of  Hindus,  are  not  permitted  to  ftudy  the  fix  Safira's 
above,  mentioned,  but  they  have  an  ample  field  in  a multitude  of  books  which  cor- 
refpond  with  thofe  Safira's,  and  abound  with  beauties  of  every  kind.  The  bell  lexi- 
con or  vocabulary  was  compofed  by  Amarafiha ; the  bell  grammar  by  Vopadeva. 
To  the  Cofha's,  or  didtionaries,  are  annexed  etymological  commentaries. 

Of  the  heterodox  writings,  ihofe  on  the  religion  of  Buddha  feem  connected  with 
Che  moft  curious  parts  of  Afiatick  literature. 


XIX.  An  Indian  grant  of  land  in  T.  C.  1018,  literally  tranfiated  from  the  Sanfcrit , as 
explained  by  Ramalochan  Pandit 5 communicated  by  General  Carnac. 

GENERAL  CARNAC  fays,  this  inftrument,  which  confifts  of  fix  ancient  cop- 
per plates  faftened  together  by  a ling,  in  two  parcels,  each  containing  three, 
was  found  in  digging  for  fome  new  works  at  the  fort  of  T anna,  the  capital  of  Salfet. 
None  of  the  Gujerat  Bramins  could  explain  the  infcription. 
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After  a ftrange  bombaft  introduftion,  a grant  is  made  from  the  king  of  Tagara, 
who  governs  the  whole  country  of  Concana,  of  the  village  of  Cbavinar a,  with  certain 
rights. 

Remarks  on  tioe  City  of  Tagara.  By  Lieut.  Francis  Wilford. 

THE  Greeks  becoming  acquainted  with  India,  by  the  expedition  of  Alexander  and 
Ptolemy,  Philadelphus  having  fent  one  Dyonyfius  into  the  fouthern  parts,  to 
enquire  into  the  nature  of  that  country.  Tagara  began  to  be  known  to  that  people 
about  2050  years  ago.  Arrian  in  his  Periplus,  fays  it  was  a large  city,  and  produced 
many  manufactures;  all  kinds  of  merchandize  throughout  the  Decan  were  brought  to 
Tagara,  and  carried  from  thence  in  carts  to  Baroach.  Arrian  alfo  informs  us,  that 
Tagara  was  ten  days  journey  eaftward  of  Phithana  and  Pluthana,  and  twenty  days 
journey  fouth  of  Baroach,  through  the  Balagaut  mountains.  Here  Mr.  Wilford 
obferves,  that  the  Latin  tranfiation  of  the  Periplus  by  Stuckius,  is  inaccurate  : that 
anediai  peyifai  is  the  true  tranflation  of  the  Hindoo  word  Bala-gaut,  and  this  paflage 
fixes  the  time  when  thefe  mountains  was  firft  heard  of  in  Europe. 

Pluthana  is  an  important  point,  as  it  regulates  the  fituation  of  Tagata ; it  ftill  exifts, 
goes  nearly  by  the  fame  name,  being  called  Puetanah , and  is  fituatedon  the  Godavery, 
217  miles  louth  of  Baroach,  the  twenty  days  journey  giving  nearly  1 1 miles  or  five  cofs 
a day,  the  ufual  rate  of  travelling  with  carts.  The  onyx  and  other  Hones  mentioned  by 
Arrian,  are  found  there. 

Arrian  fays,  Tagara  was  ten  days  journey  eaft  of  Pultana,  that  is  about  100  miles, 
and  conlequently  Tagara  falls  at  Deoghir,  now  called  Doulat-abad. 

Ptolemy  agrees  with  Arrian,  if  we  admit  he  has  miftaken  Paithana  for  Plithana,  an 
eafy  miftake  in  the  Greek.  Paithana,  now  Patan,  is  about  half  way  between  Tagara 
and  Phithana.  Ptolemy  fays,  Tagara  and  Patan  are  north  of  the  Baund-Ganga  or 
Godavery,  which  is  right.  Bulky  in  his  marches,  places  Patan  by  miftake  fouth  of 
the  Godavery. 

In  Arrian’s  Periplus,  it  appears  that  when  the  Greeks  arrived  in  the  Decan,  Tagara 
was  the  metropolis  of  a large  diftrift  called  Ariaca,  comprehending  the  greater  part  of 
the  Subah  of  Aurangabad,  and  the  fouthern  part  of  Concan,  and  the  northern  part  of 
that  diftrift,  including  Damaun,  Salfet,  Bombay,  &c. 

Arrian  lived  about  the  160th  year  of  the  prefent  sera,  but  his  materials  were  far 
more  ancient.  He  fays,  the  Greeks  were  prohibited  from  landing  at  Callian,  confe- 
quently  this  paftage  has  reference  to  a time,  previous  to  the  conqueft  of  Egypt  by  the 
Romans. 

About  the  middle  of  the  firft  century,  Tagara  was  no  longer  the  capital  of  Ariaca, 
Rajah  Salbahan  having  removed  the  feat  of  empire  to  Patan.  This  Salbahan  feems  to 
be  the  fame  as  mentioned  by  Ptolemy,  under  the  name  of  Siropolemoeus,  &c. 

Salbahan  being  flain  by  fome  revolted  rajahs,  Tagara  again  became  the  metropolis 
of  Ariaca,  and  was  fo  towards  the  end  of  the  eleventh  century,  as  appears  from  the 
above  grant  of  land. 

When  the  Muftelmans  invaded  the  Decan,  Tagara  or  Deoghir  was  the  di  ft  lift  of  a 
powerful  rajah,  and  remained  fo  until  the  time  of  Shah-Jehan,  when  it  became  a Subah 
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to  the  Mogul.  Then  Tagara  was  deferted,  and  Kirkhi,  four  cofs  S.  E.  now 
Aurungabad,  became  the  capital;  after  the  rajahftiip  had  continued  above  200a 
years. 

It  may  appear  ftrange,  that  although  the  rajah  of  Tagara  was  poflfeffed  of  a tradt  of 
fea  coaft,  yet  all  trade  was  carried  on  by  land ; it  was  not  fo  formerly,  goods  were 
brought  to  Callian  near  Bombay,  and  others  flipped  off,  until  the  Greeks  offended 
the  rajah,  and  were  no  longer  allowed  to  trade.  There  were  other  harbours  on  the 
coaft:  of  Callian,  belonging  to  the  fame  rajah,  but  they  were  not  frequented  on  account, 
of  pirates. 


XX.  On  the  Pangolin  of  Bahar. 

THE  animal  here  defcribed,  differs  from  the  Pangolin  of  Buffon,  in  the  fol- 
lowing particulars.  “ It  has  hardly  any  neck;  and,  though  l'ome  filaments 
are  difcernible  between  the  fcales,  they  can  fcarcely  be  called  briftles.  But  the 
principal  difference  is  in  the  tail ; that  of  Buffon’s  animal  being  long,  and  tapering 
almofl  to  a point ; while  that  of  ours  is  much  lhorter,  ends  obtufely,  and  refembles 
in  form  and  flexibility  that  of  a lobfter.”  The  natives  of  Bahar  call  it  Bajar-cit , or, 
as  they  explain  it,  Stone-vermin.  This  animal  had  a tea  cup  full  of  fmall  {tones  in 
his  ftomach ; but  the  writer  rather  thinks  that  the  name  alludes  to  the  hardnefs  of 
its  fcales.  The  dimenfions  of  this  animal  are  much  lefs  than  thofe  afligned  in  ge- 
neral by  Buffon  to  the  Pangolin,  being  only  thirty-four  inches  from  the  fnout  to, 
the  end  of  the  tail ; th£  tail,  fourteen  of  tliefe.  If,  therefore,  the  fpecies  be  th« 
fame,  this  muft  have  been  a young  fpecimen.  See  Plate  I.  Fig.  5. 


XXI.  Infer  ip  tion  on  the  Staff  of  Fir  uz  Shah. 

ON  a Angular  monument  near  Delhi,  which  the  natives  call  the  Staff  of  Firuz 
Shah,  are  feveral  old  inferiptions,  partly  in  ancient  Nagari  characters,  and  partly 
in  an  unknown  character.  Five  are  intelligible. 

The  firft  is  on  the  S.  W.  of  the  pillar,  detached  from  the  reft,  about  feventeen  feet 
from  the  bafe  ; this  is  a date  of  the  year  1250. 

Second  confifts  of  fome  ftanzas,  imperfect. 

Third  and  fourth,  alfo  imperfect. 

Fifth,  an  elegy  on  the  death  of  a king  named  Vigraha. 


XXII.  A converfation  with  Abram,  an  Abyffnian , concerning  the  City  of  Gwender  and  the 

fources  of  the  Nile.  By  the  President. 

GWENDER,  according  to  Abram,  is  the  metropolis  of  Abyflinia,  and  lies  be- 
tween two  broad  and  deep  rivers,  which  both  flow  into  the  Nile,  at  the  diftance 
of  fifteen  days  journey ; the  walls  are  of  red  ftone,  and  the  roofs  of  thatch ; the  pa- 
lace 
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lace  has  a plaiftered  roof,  and  Hands  in  the  midfi  of  the  city ; the  markets  are  plen- 
tiful, and  the  inhabitants  are  fond  of  milk,  cheefe  and  whey,  but  the  country  people 
make  no  fcruple  of  drinking  the  blood  and  eating  the  raw  flefh  of  an  ox,  cut  off 
either  dead  or  alive,  but  this  is  by  nd  means  common.  Grapes  and  peaches  ripen 
there  ; wine  is  in  abundance,  but  mead  is  the  common  inebriating  liquor.  The 
royal  forces  are  confiderable ; the  troops  are  armed  with  mulkets,  lances,  bows, 
arrows,  and  hangers.  The  council  of  Hate  forms  the  executive  government. 

Abram  went  in  thp  fervice  of  a Vazir  to  fee  the  fountains  of  the  Nile  or  Abey,  about 
eight  days  journey  from  Gwender : he  faw  three  fprings,  one  of  which  rifes  from 
the  ground  with  great  noife.  The  Prefident  Hie  wed  Abram  the  defcription  of  the 
Nile  by  Gregory,  of  Amhara,  printed  by  Ludolf,  and  he  faid  it  was  conformable  to 
all  he  had  feen  or  read  in  Ethiopia.  He  faid  fix  or  feven  languages  were  fpoken  there, 
but  the  moH  elegant  was  the  Amharic.  That  befides  their  facred  books,  they  had 
liiftories  of  Abyffinia,  and  other  literary  compolitions,  and  that  their  language  was 
taught  in  fchools.  He  faid  all  the  Abyfimians  admitted  the  exifience  of  a royal 
prifon,  in  which  the  fons  and  daughters  of  kings  are  confined.  All  thefe  he  fuppofed 
could  be  explained  in  the  writings  of  Yakub,  whom  he,  faw  thirteen  years  ago  in 
Gwender,  who  was  a phyfician,  and  had  been  to  the  fource  of  the  Nile.  The  Pre- 
fident had  no  doubt  but  this  Yakub  was  Mr.  James  Bruce,  the  celebrated  traveller. 


XXIII.  On  the  trial  by  Ordeal , among  the  Hindus , by  Ali  Ibrahim  Khan,  chief  magifir ate 
at  Banares.  Communicated  by  Warren  Hastings,  Ffq. 

THE  word  Divya,  in  Sanfcrit,  fignifies  an  oath,  or  the  form  of  invoking  the 
Supreme  Being,  to  atteft  the  truth  of  an  allegation,  but  it  is  generally  under- 
Hood  to  mean  the  trial  by  ordeal , which  may  be  conduced  nine  ways. 

i.  By  balance.  The  beam  and  fcales  being  adjuHed,  the  accufed  perfon  and  a 
Pandit  faH  a day ; then  the  accufed  having  bathed,  the  oblation  being  prefented  to 
fire,  and  the  deities  worfhipped,  he  is  carefully  weighed  ; when  taken  out  of  the 
Hale,  the  Pandits  pronounce  an  incantation,  and  having  written  the  fubHance  of  the 
accufation  on  paper,  bind  it  on  the  head  of  the  accufed.  Six  minutes  after  he  his 
weighed  again,  and  if  he  weighs  more,  he  is  held  guilty ; if  lefs,  innocent ; if  the 
fame  weight,  he  is  weighed  again.  If  the  balance  break,  it  is  a proof  of  guilty. 

2.  Forth  t fire-ordeal,  an  excavation  is  made  and  filled  with  pippal  wood,  into  this 
the  perfon  walks  barefooted,  and  if  burned  is  held  guilty. 

3.  IVater  or  dead-,  the  perfon  is  to  Hand  in  a depth  of  water  to  reach  his  navel;  a 
Bramin  then  enters  the  water  holding  a Haffin  his  hand  ; a loldier  fhoots  three  arrows 
on  the  ground,  and  a man  is  fent  to  bring  the  fartheH  arrow,  after  he  has  taken  it  up 
■another  runs  from  the  edge  of  the  water,  at  which  time  the  accufed  is  to  grafp  the 
Haff  of  the  Bramin  and  dive  under  water,  and  if  he  rifes  before  the  two  men  return 
with  the  arrow  he  is  deemed  guilty.  Near  Benares,  the  perfon  muH  dive  under  the 
water  until  a man  has  walked  fifty  paces  gently. 

4.  1 here  are  two  forts  of  trial  by  poifon.  FirH,  the  accufed  muH  eat  from  the  hand 
of  a Bramin  feven  barley  corns  of  vifhanaga,  a poifonous  root,  or  white  arlenic  mixed 
in  clarified  butter ; if  the  poifon  has  no  effedt  he  is  abfolved,  otherwife  condemned. 
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Second,  the  hooded  fnake,  called  naga,  is  thrown  into  a deep  pot,  which  the  perfoa 
accufed  is  to  take  out  with  his  hand  : if  the  ferpent  bite  him,  he  is  pronounced  guilty. 

5.  By  cojha , the  accufed  is  made  to  drink  three  draughts  of  water,  in  which  the 
images  of  the  Sun,  and  other  deities  have  been  walked  ; If  within  fourteen  days  he  has 
any  indifpofition,  the  guilt  is  confidered  as  proved. 

6.  By  rice , when  feveralperfons  are  fufpefted  of  theft,  fome  rice  is  weighed,  with  a. 
facred  ftone,  called  Jalgram ; the  fufpected  perfon  is  ordered  to  chew  a quantity  of  it, 
they  are  then  to  throw  it  out  on  fome  leaves  of  pippaly  or  the  bark  of  a tree,  called 
nepal,  or  cajhmir.  The  man  from  whofe  mouth  the  rice  comes  dry,  or  ftained  with 
blood,  is  deemed  guilty,  the  reft  innocent. 

7.  By  hot  oil,  this  is  very  Ample.  The  perfon,  when  it  is  fufficiently  heated,,  thrufts 
his  hand  in,  and  if  it  does  not  burn  him  he  is  deemed  guiltlefs. 

8.  By  hot  iron.  In  the  fame  manner  they  make  an  iron  ball,  or  head  of  a lance,  red 
hot,  and  if  it  does  not  burn  him  he  is  judged  guiltlefs. 

9.  By  images.  An  image  called  Dharma , or  the  genius  of  juftice,  is  made  of  fiver,, 
and  another  called  Adharma , of  iron  or  clay  ; they  are  put  into  a large  jar,  and  the 
accufed  thrufts  his  hand  in,  if  he  brings  out  the  fiver  image  he  is  acquitted,  if  the 
other,  he  is  guilty  ; or  thefe  figures  are  fometimes  painted  on  cloth  and  rolled  in 
cow  dung. 

The  four  principal  calls  have  each  its  ordeaL  The  Brahman  mull  be  tried  by  the 
balance;  a Clhatriya  by  fire;  Vaifya  by  water;  and  a Sudra  by  poifon ; but  fome 
have  decided  that  any  ordeal,  except  by  poifon,  may  be  performed  by  a Brahman 
and  that  a man  of  any  call  may  be  tried  by  the  balance  : a woman  may  have  any  trial 
except  by  poifon  and  water. 

Certain  months  and  days  are  limited  for  the  different  Ipecies  of  ordeal  in  thar 
Mitaclhera,  which  prefcribes  alfo  other  deftinations. 

An  infpired  legiflator,  Catyayana,  was  of  opinion,  that  though  a theft  or  fraud 
could  be  proved  by  witneffes,  yet  the  party  might  be  tried  by  ordeal;  that  if  a 1000 
panas  are  ftolen,  the  proper  trial  is  by  poifon:  if  750,  by  fire,  and  fo  on. 

A trial  by  red  hot  balls,  is  thus  defcribed  in  the  commentary  on  Yagyawelcya.  At 
day  break  the  place  is  walked ; at  fun  rife  the  Pandits  pay  their  adoration  to  Gartefa,. 
draw  circles  with  cow  dung,  and  worlhip  the  deities  twice,  in  the  mode  prefcribed  by 
the  faftra.  The  perfon  to  be  tried  performs  an  oblation,  puts  on  moift  cloaths,  and 
turning  to  the  call,.  Hands  in  the  firft  circle.  After  fome  ceremonies,  a hot  ball  is  put 
into  his  hands,  then  he  is  to  ftep  from  circle  to  circle ; and  when  he  has  reached  the 
eighth  he  is  to  throw  the  ball  into  the  ninth.  If  he  efcapes  unhurt  he  is  confidered 
as  innocent. 

In  1783,  a man  was  tried  by  the  hot  ball  at  Benares,  in  the  prefence  of  Ali  Ibrahim 
Khan.  A man  accufed  another  of  larceny,  and  the  evidence  not  being  fufficient,, 
trial  by  fire  ordeal  was  offered  and  accepted ; and  although  this  mode  was  not  con- 
formable to  the  company’s  government,  infilled  on,  and  at  laft  allowed. 

The  Pandits  having  worlhipped  the  god  of  knowledge,  formed  the  nine  circles,  and 
ifter  the  accuflomed  ceremonies,  and  having  put  into  his  hands  feven  leaves  of  pippal, 
fome  flowers,  and  moiftened  barley,  delivered  to  the  accufed  the  hot  ball,  which 
he  carried  and  threw  Into  the  ninth  circle,  his  hands  unhurt.  The  event  amazed  all, 
and  our  relater  fuggefts  that  the  moift  leaves  were  the  caufe  of  his  not  being  injured. 

Our  author  gives  the  particular  ceremonies  attending  the  trial  by  hot  oil,  imwhich 
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cfie  axrcufed  was  burned,  and  ordered  to  make  an  atonement,  but  as  amercements  are 
not  ufual  at  Benares,  the  multft  was  remitted,  and  the  prifoner  difcharged. 

The- record  of  this  conviction  was  lent  to  Calcutta,  and  the  governor-general  put 
many  queftions  about  the  meaning  of  Sanfcrit  words,  and  the  cafes  here  reported ; and 
received  for  anfwer,  That  homa  meant  oblations  to  the  Deity,  and  that  thefe  homa 
were  different,  and  adapted  to  different  occafions ; that  the  pippala  leaves  were  fpread 
about  and  not  heaped  up  m the  hand  of  the  accufed  ; that  the  man  who  performed 
tire  fire  ordeal  was  not  much  agitated,  and  the  perfon  tried  by  hot  oil  perfifted  in  denyr 
mg  his  guilt. 

This  piece  concludes  with  the  Indian  law  of  ordeal,,  verbally  tranflated,  the  fub- 
fiance  of  which  is  given  above. 


XXIV.,  On  the  Literature  of  Afia.  Being  the  fecond  Anniverfary  Difcourfc  delivered  to 
the  Society ,,  February  24,  1785^  By  the  President, 

IN  this  differtation,.  the  P refid  ent.  does  no  more  than  point  out  general  objects  of 
enquiry,  to  the  fociety,  in  their  attempts  to  acquire  a knowledge  of  the  arts* 
fciences,  and  literature  of  India.  He  begins  with  touching  upon  the  importance  of 
ftudying  the  natural  hiftory  of  the  country,  under  the  heads  of  botany  and  chemiftry. 
He  then  mentions  the  paindng,  architecture,  mufic,  poetry,  and  oratory  of  the  eaft, 
particularizing  fome  of  their  moft  efteemed  works ; and  proceeds  to*  the  fciences  pro- 
perly fo  called,,  mathematics,  and  jurifprudence.  He  recommends  it  to  the  members,, 
to  give  a fhort  defcription  of  fuch  manufcripts  as  each  may  have  perufed,  with  a lift 
of  fuch  queftions  as  had  occurred  to  him  on.  the  occafion;  and  fuggefts  the  advan- 
tages that  may  be  expeCted  from  the  aid  of  the  learned,  natives  in  their  enquiries. 


XXV.  On  the  Hindu's,  Being  the  third  Anniverfary  Difcourfe  delivered  to  the  Society r 

February  2,  1786. 

AFTER  a few  obfervations  on  the  defeCts  of  Mr.  Bryant's  very  learned  Analyfis ' 
of  Ancient  Mythology , drawn  from  the  uncertainty  of  etymological  proofs,  and; 
the  adoption  of  a fyntheticai  inftead  of  an  analytical  mode  of  reafoning,  the  Prefident 
proceeds  to  enumerate  the  five  nations  who  have  in  different  ages  divided  Afia  among 
themfelves,.  viz.  the  Indians , the  Chinefe , the  Tartars-,  the  Arabs,  and  the  Perfians.  He 
begins  with  the  firft,  chiefly  as  being  the  region  then  inhabited  by  the  fociety;  and 
ftates  the  term  of  his  enquiries  into  the  hiftory  of  India  to  be  from  the  earlieft  records 
down  to  the  Mahommedan  conquefts,.  at  the  beginning  of  the  eleventh,  century.. 

India,  in  its  large  fenfe,  comprehends  aTpace  almoft  as  extenfive  as  Europe,  being- 
divided  on  the  weft  from  Verfia  by  the  Arachofian  mountains,  bounded  on  the  eaft  by  the 
Chinefe  part  of  the  further  peninfula,  on  the  north  by  the  wilds  of  Tartary,  on  the  fouth 
ftretching  as  far  as  the  ifles  of  Java.  In  all  this  extent  of  country,  the  primitive  re- 
ligion and  languages  of  the  Hindus  prevail  with  more  or  lefs  purity,  and.  the  Nagari 
letters  are  ufed  with  more  or  lefs  deviation. 

The 
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The  Hindus  believe  their  own  country  to  have  been  the  portion  of  Bharat , one  of 
the  nine  brothers,  whofe  father  had  dominion  over  the  whole  earth.  This  domain  of 
Bharat  they  confider  as  the  middle  of  the  Jambudwipa , a remarkable  appellation;  for 
Jamba  is  the  Sanjcrit  name  of  a delicate  fruit  called  Jaman  by  the  Mufelmans,  and  by 
us,  refs -apple-,  but  the  largeft  and  richeft  fort  is  named  Amrita , or  Immortal-,  and  the 
m/chologifts  of  Tibet  apply  the  fame  word  to  a tree  bearing  ambrofial  fruit,  adjoining 
to  four  vaft  rocks,  from  which  as  many  facred  rivers  derive  their  flreams. 

The  inhabitants  of  this  extenfive  trad  have,  both  in  ancient  and  modern  times,  been 
diftinguifhed  as  differing  in  their  figure  and  manners  from  all  the  contiguous  nations. 
But  fince  their  civil  hiitory  beyond  the  nineteenth  century  is  involved  in  fables,  we 
poffefs  only  four  general  media  of  fatisfying  our  curiofity  concerning  it.  Thefe  are, 
their  Languages  and  Letters-,  their  Philofophy  and  Religion-,  the  remains  of  their  Sculp- 
ture and  Architecture  -,  and  the  written  memorials  of  their  Sciences  and  Arts. 

1.  The  Mahommedans  found  the  people  of  Hinduji an  proper  {peaking  a language, 
the  pureft  dialeds  of  which  were  current  in  the  diftrids  round  Agra,  which  is  com- 
monly called  the  idiom  of  Vraja.  Five  words  in  fix,  perhaps,  of  this  were  derived 
from  the  Sarfcrit , in  which  books  of  religion  and  fcience  were  compofed.  But  the 
bafis  of  the  Hindujldrii,  particularly  the  inflexions  and  regimen  of  verbs,  differed  widely 
from  both  thofe  tongues.  From  confidering  the  general  effed  of  conqueft  upon  lan- 
guages, the  Prefident  is  of  opinion,  that  the  pure  Hindu  was  primeval  in  upper  India , 
into  which  the  Sanjcrit  was  introduced  bv  conquerors  from  other  kingdoms  in  fomc 
very  remote  age.  The  Sanjcrit  is  of  a wonderful  ftrudure  ; more  perfed  than  the 
Greek,  more  copious  than  the  Latin,  and  more  exquifitely  refined  than  either,  yet  bear- 
ing to  each  a ffronger  affinity  both  in  the  roots  of  verbs,  and  in  the  forms  of  gram- 
mar, than  could  have  been  produced  by  accident;  fo  flrong  indeed,  that  no  philofo- 
pher  could  examine  them  all  three,  without  believing  them  to  have  fprung  from  fome 
common  fource.  There  is  a fimilar  reafon  for  fuppofing  the  Gothic , Celtic,  and  old 
Perjian , to  have  had  the  fame  origin. 

The  characters  in  which  the  languages  of  India  were  originally  written,  are  called 
Nagari , from  Nagar  a city,  with  Deva  fometimes  prefixed,  as  having  proceeded  from 
the  Divinity  himfelf.  With  a little  variation  in  form,  they  are  {fill  adopted  by  more 
than  twenty  kingdoms  and  {fates ; and  the  Prefident  believes  the  fquare  Chaldaic  let- 
ters to  have  been  originally  the  fame,  as  well  as  the  Phoenician,  from  which  the  Greek 
and  Roman  alphabets  were  formed. 

2.  Of  the  Indian  Religion  and  Philofophy  the  Prefident  thinks  it  fufficient  to  fay, 
that  they  are  now  living  among  the  adorers  of  thofe  very  Deities  who  were  worfhipped 
under  different  names  in  old  Greece  and  Italy ; and  among  the  profeffors  of  thofe  phi- 
lofophical  tenets  which  the  Ionic  and  Attic  writers  illuft rated  with  all  the  beauties  of 
their  language.  The  Scythian  and  Hyperborean  doctrines  may  alfo  be  traced  in  every 
part  of  thefe  regions,  nor  can  it  be  doubted  that  Wod  or  Odin  was  the  fame  with 
Buddha,  whole  rites  were  probably  imported  into  India  nearly  at  the  fame  time  that 
the  other  were  into  Scandinavia,  though  received  much  later  by  the  Chineje , whofoften 
his  name  into  Fo. 

He  finds  this  a proper  place  for  fixing  an  important  era  in  the  Hindu  Chronology ; 
for  the  priefts  of  Buddha  left  in  Tibet  and  China  the  precife  epoch  of  his  appearance 
in  this  empire.  On  taking  a medium  of  the  different  accounts  of  this  epoch  given 
by  writers/  the  time  of  Buddha,  or  the  ninth  great  incarnation  of  Vishnu,  may  be 
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reckoned  the  year  1014  before  Chrift.  The  Cajhmirians  aflert  that  he  appeared  about 
two  centuries  before  Crishna,  which  gives  another  important  era.  And  as  the  three 
firft  Avatars  or  defcents  of  Vishnu  relate  to  an  univerjal  deluge , and  the  fourth  and 
fifth  to  the  punijhment  of  impiety  and  the  humiliation  of  the  proud,  we  may  a flume  that 
t tie  fecond,  ox  fiber,  age  of  the  Hindus  was  fubfequent  to  the  difperfion  from  Babel-, 
fo  that  we  have  only  a dark  period  of  about  a thoufand  years  for  the  fettlement  of 
nations,  and  the  foundation  of  the  forms  of  civil  fociety.  The  great  incarnate  Gods 
of  this  intermediate  age  are  -both  named  Ram  a,  but  with  different  epithets.  One  is 
a defeendant  from  Su'rya,  or  the  Sun,  as  the  hufband  of  Si't a';  and  it  is  very  re- 
markable that  the  Peruvians , whofe  Incas  boafled  of  the  fame  origin,  ftyled  their 
greateft  feftival  Ramafiitoa ; whence  we  may  fuppofe  that  South  America  was  peopled 
by  the  fame  race  who  imported  the  rites  and  hiftory  of  Rama  into  the  fartheft  parts 
of  Alia. 

3.  With  refpedt  to  the  remains  of  architecture  and  ficulpture , the  Prefident  briefly  ob- 
ferves,  that  they  feem  to  prove  an  early  connection  between  India  and  Africa.  The 
vaftnefs  and  mythological  ftyle  of  both  are  refembling;  and  the  letters  on  many  of 
the  Indian  monuments  appear  to  be  partly  of  Indian,  and  partly  of  AbyfTinian  or 
Ethiopic  origin. 

4.  Of  the  arts  and  ficiences  of  India,  we  know  that  the  labours  of  the  loom  and 
needle  there  have  been  univerfally  celebrated,  for  which  alfo  the  people  of  Colchis 
and  of  Egypt  were  anciently  famous.  Silk  was  alfo  fabricated  immemorially  by  the 
Indians  j and  there  are  many  reafons  to  believe  that  the  Hindus  were  in  early  ages  a 
commercial  people.  They  were  alfo  eminent  in  moral  wifdom ; and  the  fables  of 
Vishnuserman,  which  we  call  Pilpay’s , were  firfl:  mandated  from  the  Sanficrit , and 
are  extant  under  various  names  in  more  than  twenty  languages.  The  Hindus  are 
faid  to  have  boafted  of  three  inventions,  the  method  of  inftrufting  by  apologues , the 
decimal ficale , and  the  game  of  chef's.  They  have  numerous  works  extant  on  grammar, 
logic,  rhetoric,  and  mufic ; many  poems  of  various  fpecies ; and  their  Vedas  abound 
with  metaphyflcal  fpeculations,  and  fine  difeourfes  on  the  being  and  attributes  of  God^ 
They  have  an  ancient  medical  book,  entitled  Chereca , believed  to  be  the  work  of 
SrvA  for  each  of  the  divinities  in  their  Triad  has  at  lead  one  facred  compofition 
aferibed  to  him.  A philofopher  named  Yavan  Acha'rya  (becaufe,we  are  told,  he 
had  travelled  into  Ionia ) is  faid  to  have  given  a fyftem  of  the  univerfe  founded  on  the 
principle  of  attraction , and  the  central  pofition  of  the  fun. 

The  refult  of  thefe  curfory  obfervations  is,,  that  the  Hindus  had  an  immemorial  affi- 
nity with  the  old  Perfians , Ethiopians,  and  Egyptians , the  Phenicians , Greeks , and  Tufi- 
cans,  the  Scythians  or  Goths,  and  Celts,  the  Chinefie,  Japan efie , and  Peruvians  and  as  no 
reafon  appears  for  believing  that  they  were  a.  coiony  from  any  one  of  thofe  nations,  or 
thofe  from  them,  it:  may  be  concluded  that  they  all  proceeded  from  Pome  central 
country,  to  inveftigate  which  will  be  the  objeft  of  the  Prefident’s  future  difeourfes. 


XXVI.  Cor- 


48 


ASIATICK  RESEARCHES. 


Vou  t. 


XXVrI.  Corrections  of  the  Lunar  Method  of  finding  the  Longitude.  By  Mr.  Reubetj  Burrow, 

r HE  intent  of  the  following  remarks  is  to  point  out  errors  in  the  ufual  pra&ice  of 
making  the  lunar  obfervations,  and  in  the  method  of  computation. 

it  is  well  known  that  a little  before  and  after  the -conjunction,  the  whole  hemifphere 
of  the  moon  is  vifible,  and  the  enlightened  crefcent  feems  to  extend  fome  diftance 
beyond  the  dulky  part.  Now,  having  determined  the  longitude  of  a place  from  the 
eclipies  of  Jupiter’s  fatellites,  I took  feveral  fets  of  diftances  of  the  moon’s  limb  from 
a flar,  near  the  time  of  the  conjunction,  both  from  the  bright  and  the  dulky  parts  of 
the  circumference,  and  having  calculated  the  refults,  I found  that  thole  taken  from 
the  dulky  part  were  much  nearer  the  truth  than  the  others : the  nature  of  the  error 
evidently  fhewed,  that  the  liar  had  really  been  at  fome  diftance  from  the  limb,  when 
it  appeared  to  be  in  contaCt  with  it ; and,  as  the  error  was  a conliderable  part  of  a 
degree,  I law  it  would  be  of  confequence  to  difcover  the  caufe  of  it ; which  however 
was  obvious  enough  from  Newton’s  principles,  and  may  be  explained  as  follows. 

Let  AD  be  the  diameter  of  the  moon,  and  A the  center  of  a liar  in  contaCt  with 
the  moon’s  limb ; now  as  the  enlightened  part  of  the  moon  evidently  appears  to  ex- 
tend beyond  the  dulky  part,  let  the  concentric  circle  BC  reprefent  the  moon’s  limb 
thus  apparently  magnified,  and  fuppofe  the  liar  to  be  equally  magnified ; then  with 
the  center  A,  and  the  dillance  DC  defcribe  a circle,  which  confequently  will  touch 
the  moon’s  apparent  circumference  inwardly ; now  as  this  laft  is  a confequence  of  fup- 
pofing  the  center  of  the  liar  to  touch  the  circumference  of  the  moon,  exclufive  of  the 
deception,  it  follows,  that  the  ■proper  method  of  taking  the  diftance , is  to  make  the  ft  or  ap- 
pear to  touch  the  moon  inwardly. 

But,  all  the  writers  on  this  fubjeCl  have  particularly  directed  that  the  liar  be  made 
to  touch  outwardly : let  B therefore  be  the  point  of  contaCt,  and  a the  center ; the 
error  then  is  Aa,  or  the  fum  of  the  apparent  increafe  of  the  moon’s  radius  and  the 
apparent  radius  of  the  liar : this  quantity  it  is  evident  will  make  a confiderable  error 
in  the  refult,  and  errors  arifing  from  this  fource  are  the  more  to  be  attended  to,  as 
they  are  not  of  a kind  to  be  lelfened  by  increafing  the  number  of  obfervations.  The 
fame  reafoning  is  applicable  to  the  fun  and  moon  with  very  little  alteration. 

The  diftance  of  the  moon  from  the  fun  or  a liar,  at  each  three  hours,  is  given  in  the 
Nautical  Ephemeris,  and  the  method  of  inferring  the  time,  for  any  intermediate  dif- 
tance, is  by  fimple  proportion  : this  would  be  juft  if  the  moon’s  motion  was  uniform : 
but  as  that  is  not  the  cafe,  the  velocity  Ihould  be  taken  into  the  account,  as  well  as 
the  fpace,  in  determining  the  time,  taken  by  the  moon  to  move  any  given  diftance ; 
and  the  proper  meafure  of  the  velocity  is  fuck  a quantity,  as  has  the  fame  ratio  to  the 
fpace  defcribed,  as  three  hours  have  to  the  time,  that  has  been  actually  taken  to  move 
the  given  diftance : to  find  this  quantity  correCtly  would  require  interpolation,  but  it 
will  be  lufficient  in  praCtice  to  find  the  time  firft  by  the  common  method,  and  then  to 
correct  the  interval  for  three  hours  to  that  time,  by  taking  a proportional  part  of  the 
fccond  difference  of  the  moon’s  diftance  at  the  beginning  of  each  three  hours ; fup- 
pofing  the  firft  differences  to  anfwer  to  the  middle  of  eacli  interval. 

The  laft  correction,  though  not  fo  confiderable  as  the  firft,  will  often  bring  the 
refult  nearer  to  the  truth  by  three,  four,  five,  or  fix  miles,  and  fometimes  more, 
which  in  geographical  determinations  is  of  confequence ; and,  by  paying  attention  to 
thole  and  fome  other  caufes  of  error,  which  fhall  be  pointed  out  hereafter,  the  reiults 
in  general  will  be  much  nearer  to  the  truth  than  is  ufually  imagined. 
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The  hi  d part  of  this  month  remarkably  foggy,  a great  deal  of  thunder  and  lightning,  the  middle  part 
very  dormy,  and  the  latter  part  thick  and  gloomy. 
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The  greated  part  of  this  month  was  thick  cloudy  weather;  on  the  id,  nth,  and  27th,  was  thunder. 
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The  beginning  with  excefilve  thunder  and  lightning,  many  thunder  fhowers  in  the  month,  but  rain  al 
mod  every  day,  on  the  10th,  18th,  23d,  and  24th,  the  pluviameter  overflowed,  and  7,450  mud  be  added  to 
18,61 1,  — 26,061. 
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id,  Clofe  hot  air  with  thunder,  many  thunder  fhowers  in  the  month,  but  rain  almod  every  day;  on  the 
pluviameter  overflowed  as  much  as  it  retained,  1,700  is  therefore  to  be  added  to  10,392  = 12,092. 
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Thunder  and  rain  almod  everyday:  the  rain  on  the  3 1 d was  a great  deal  more,  but  the  overflowing 
could  not  be  afeertained. 
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'1'he  month  began  with  violent  wind,  the  fird  half  was  modly  thunder, 
the  29th  the  rain  was  from  a violent  dorm  with  thunder  and  lightning. 
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Fird  part  thin  clouds  with  drong  winds,  then  frequent  thunder  till  i6lh  ; fair  till  20th,  cloudy  till  26th, 

then  foggy  at  the  end. 


Greated 

Lead 

November 


12,13 

5 


30,118 

29,802 


2 

29 


85°, 5 
66,0 


‘7 

29 


72°,3 

58.0 


1.  N. 

2.  N. 


3.  NW 
4.  N. 


Hie  beginning  thick  clouds  with  fome  rain,  on  the  9th  a dorm  of  wind  and  rain. 
23d,  ferene  weather  to  the  end. 


1,000  1 9.  greated 
1.023  | whole. 

Scattered  clouds  till 


Created 
- Lead 
December 


29 

b 


30,088 

29,070 


23 

24 


45>° 

43,o 


9&22 

l6 


79°, 5 
53,o 


19,20 

16 


78°. o 
48,5 


1.  N. 
2.WNW 


3-  N. 

4.  WNW 


Greated 
Lead 
1786,  Jan. 


Greated 

Lead. 

February. 


Thin  fcatlered  clouds  in  the  beginning,  2d  and  3d  weeks  foggy,  the  lad  fair  weather,  no  rain  this  month 


7 

13 


30,248  | 
29,998  j 


*3 


The  whole  of  this  month  a cold  fog. 


75  ,5 
59,5 


27 

23 


87°.o 

47,o 


1.  NW 

2.  NW 


3.  NW 

4.  N.E. 


30,100 

29.882 


*3 

*9 


8oc 


>5 

4 


86^,0 

55  o 


iNWbW 
2.W  b N 


3. Var. 

4. Var. 


22  J 29,002  | | | 19  05,0 

The  fird  half  excedive  thick  fog,  then  thunder,  with  thick  fcattered  clouds  to  the  end. 
thunder  was  uncommonly  heavy. 
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TranfaBions  of  the  L1NNEAN  SOCIETY , Vol.  I.  1791. 

I.  Introductory  Difcourje  on  the  Rife  and  Pr  ogre/s  of  Natural  Hiftory. 
Delivered  by  the  P r eft dent , D old  or  J.  E.  Smith. 

AFTER  touching  upon  the  probable  ftate  of  knowledge  in  the  earlier  periods  of 
the  world,  the  Prefident  begins  the  real  hiftory  of  fcience  with  Ariftotle , who 
laid  the  foundation  of  all  the  knowledge  of  the  animal  kingdom  which  we  now  poflefs. 
Theophraftus,  his  difciple,  gave  in  fhort  fketches  the  firft  fcientific  views  of  the  vege- 
table and  mineral  kingdoms.  Pliny,  feveral  ages  after,  left  a compilation  of  all  that 
was  known,  or  rather  imagined,  of  natural  hiftory,  down  to  his  time.  The  works  of 
Diofcordes  are  nothing  elfe  than  a materia  medica,  and  it  is  extraordinary  that  he  lliould 
have  acquired  the  title  of  the  father  of  botany. 

For  the  fhadow  of  fcience  that  fubfifted  among  the  Arabians  in  the  dark  ages,  as 
alfo  for  an  account  of  all  the  Greek  and  Roman  authors  Who  touched  upon  botany, 
the  writer  refers  to  Haller’s  Biblioth.  Botanica. 

The  age  of  commentators  follows,  beginning  with  the  revival  of  literature  in  the 
fifteenth  century ; when  the  works  of  the  ancients,  and  particularly  of  Diofcorides,  were 
afiiduoufly  ftudied  by  the  medical  botanifts.  Some  of  thefe  had  much  original  merit 
in  giving  figures  of  plants,  of  which  fome  are  executed  with  wonderful  perfection. 
Brunfelftus  was  the  firft  of  thefe  authors,  and  was  fucceeded  by  Matthiolus , (the  molt 
celebrated  of  all  the  commentators  on  Diofcorides)  and  Fuchftus.  Their  example  was 
followed  by  a multitude  of  others ; and  for  almoft  two  centuries,  the  attention  of  na- 
turalifts  was  chiefly  confined  to  the  vegetable  creation. 

The  inftitution  of  public  gardens  is  a memorable  sera  in  botany,  of  which  the  firft 
was  at  Padua  in  1533.  Thefe  have  become  extenfive  in  proportion  to  the  commerce 
of  the  countries  in  which  they  were  eftabliflied ; and  the  Englifh  gardens  are  at  prefent 
by  far  the  richeft  in  the  world. 

Among  the  naturalifts  who  flouriffied  from  the  middle  to  the  end  of  the  fixteenth 
century,  the  Prefident  feledts  a few  confpieuous  names,  beginning  with  Conrad  Gefner , 
who  was  born  at  Zurich  in  1516,  and  died  in  1565.  He  was  a man  of  wonderful 
ftudy  and  obfervation,  of  a philofophical  genius,  and  deferves  particular  honour  as  the 
firft  who  fuggefted  a methodical  arrangement  of  plants  into  clafles,  orders,  and  genera, 
from  the  ftrufture  of  the  flowers.  Aldrovandus  had  equal  induftry  and  zeal  in  the 
purfuit  of  knowledge,  and  devoted  to  it  his  life  and  fortune,  but  he  did  not  poflefs 
the  fyftematic  genius  of  Gefner.  He  died  in  1605,  aged  80,  and  his  memory  is  much 
honoured  at  Bologna,  the  univerfity  of  which  pofiefles  his  literary  relics.  Cluftus  en- 
riched botany  with  the  publication  of  a vaft  number  of  new  plants.  He  was  profefTor 
of  botany  at  Leyden,  and  died  in  1609,  at  the  age  of  84.  Cajalpinus  was  a profound 
metaphyfician,  a great  anatomift,  and  one  of  the  moft  able  promoters  of  botany.  His 
method  is  chiefly  founded  on  the  fruit.  He  has  thrown  more  light  on  the  ftrudlure 
and  affinities  of  vegetables  than  any  one  before  him,  and  has  diftindtly  mentioned  the 
flexes  of  plants.  He  died  in  1603. 

During  this  period  botany  began  to  be  attended  to  in  England.  Turner  publilfied 
his  herbal  in  1551;  Lyle  foon  after  gave  a tranflation  of  Dodonreus;  and  the  firft  edi- 
tion of  Gerard’s  herbal  appeared  in  1597.  Lob  el,  who  began  to  publlflh  in  London  in 
1570,  was  a native  of  Flanders. 
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Fabius  Column  a , who  firft  gave  copper-plates  of  plants,  and  of  almoft  unrivalled 
accuracy,  publifhed  at  Naples  in  1592.  He  was  an  able  critic,  and  ftiewed  great 
fagacity  in  determining  fome  plants  of  the  ancients,  and  detecting  the  errors  of  Pliny 
and  other  authors.  The  inftitution  of  the  academy  of  the  Lyncai  at  Rome  in  1607, 
deferves  to  be  remarked  as  the  firft  fociety  of  the  kind,  and  in  fome  meafure  the 
model  of  all  the  prefent  literary  focieties  in  Europe.  Its  chief  promoter  was  Frederic 
Cufius , a young  Roman  nobleman ; and  Column  a and  Galileo  were  in  the  lift  of  its 
members. 

In  the  earlier  part  of  the  feventeenth  century,  great  fervices  were  rendered  to  bo- 
tany by  the  illuftrious  brothers,  John  and  Cafpar  Bauhin,  John  Bauhin , from  critical 
inveftigations  of  the  works  of  others,  joined  to  his  own  obfervations,  compiled  an 
Univerfal  Hiftory  of  Plants,  which  he  left  in  MS.  at  his  death  in  1613,  but  was  not 
publifhed  till  1650.  But  Cafpar  Bauhin  performed  a much  more  oiiginal  and  impor- 
tant work,  and  which  makes  an  nera  in  botany;  this  was  the  publication  of  his  Pinax 
Theatri  Botanici,  in  1623.  It  was  the  labour  of  forty  years,  and  was  meant  as  an 
index  to  all  the  botanical  knowledge  exifting,  containing  about  fix  thoufand  plants 
arranged  in  a kind  of  fyftem,  each  diftinguifhed  by  a defcriptive  name,  under  which 
are  placed  the  names  given  it  by  every  preceding  author.  Notwithftanding  its  imper- 
fections, it  was  a work  of  fuch  great  utility,  that  it  continued  to  a late  period  to  be 
the  general  dictionary  of  botanifls,  and  is  ftill  confulted  with  advantage.  Cafpar  un- 
dertook various  other  great  works ; and  diftinguifhed  himfelf  likewife  as  a phyfician 
and  an  anatomift.  Pie  died  in  1624,  aged  64.  His  herbarium  is  ftill  exifting  at  Bafil. 

Botany  now  languifhed  for  nearly  half  a century,  producing  only  inferior  writers, 
with  the  exception  of  Jungius , who  has  given  great  proofs  of  fagacity  in  his  Doxo- 
fcopiae  Phyficse  minores.  The  Prefident  employs  this  interval  in  tracing  the  progrefs 
of  zoology  from  the  middle  of  the  fixteenth  to  the  end  of  the  feventeenth  century. 

The  Ariftofelian  divifion  of  animals  into  viviparous  and  oviparous,  was  tranfmitted 
unchanged  to  Gefner , who  arranged  after  it  his  voluminous  hiftory  of  animals  ; and 
Aldrovandus , in  his  collections,  followed  nearly  the  fame  order.  Gefner  cultivated 
ornithology  with  peculiar  fuccefs,  as  did  afterwards  Belon.  The  hiftory  of  fifties  was 
ably  treated  by  Paul  Jovius , Belon3  Salvianus , and  Rondeletius ; and  that  of  infeCts 
by  Gefner  and  others. 

In  this  ftate  of  zoology,  Harvey  made  his  attack  upon  the  Ariftotelian  doCtrine  of 
equivocal  generation,  and  maintained  the  propofition  “ omnia  ex  ovo3”  and  alfo  made 
public  his  moft  important  difcov.ery  of  the  circulation  of  the  blood ; and  with  him 
begins  the  phyfiological  period  of  natural  hiftory.  Redds  experiments  to  difprove 
equivocal  generation,  and  Malpighi’s  inveftigations  relative  to  the  changes  of  Jfilk- 
worms,  and  the  developement  of  the  chick  in  the  egg,  were  admirable  fpecimens  of 
this  mode  of  advancing  knowledge.  About  the  middle  of  the  feventeenth  century, 
the  doCtrine  of  the  fexes  of  plants  was  propofed,  as  it  is  faicl,  by  Sir  Fhomas  Mil- 
lington , who  however  wrote  nothing  himfelf ; and  about  the  fame  time  Rudheck  or 
Bartholin  made  the  difcovery  of  the  lymphatic  fyftem.  Syftematic  zoology  could  not 
fail  of  deriving  advantage  from  thefe  new  points  of  knowledge,  and  towards  the  latter 
end  of  the  century  appeared  two  great  naturalifts,  qualified  to  profit  by  them,  Wil- 
lughby  and  Ray.  Thefe  illuftrious  friends  labouied  in  concert  with  the  greateft  ardour. 
The  former  died  young,  but  all  his  acquifitions,  as  well  as  his  juft  fame,  were  pre- 
ferved  in  the  writings  of  the  latter. 
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Ray  was  the  inventor  of  a new  claffification  of  animals,  founded  on  the  ftruCture  of 
the  heart.  Taking  the  ancient  divifion  of  animals  into  Sarguinea  and  Exanguia ; he 
fubdivides  the  firft  into  fuch  as  breathe  by  lungs,  and  fuch  as  breathe  by  gills ; and 
the  former  of  thefe  he  feparates  into  thofe  which  have  a heart  with  two  ventricles,  and 
thofe  whofe  heart  has  only  one.  The  Exanguia  are  divided  into  greater  and  lefier. 
There  are  other  fubdivifions  in  this  fyftem,  which,  though  liable  to  many  objections, 
is  deferving  of  great  praife.  The  botanical  merit  of  Ray  will  hereafter  be  mentioned. 
On  the  fubjeCt  of  zoology,  Leeuwenhoek , the  author  of  the  now-exploded  vermicular 
theory  of  generation,  as  well  as  of  many  genuine  difcoveries  in  phyfiology,  deferves 
to  be  noticed. 

The  Royal  Society  of  London , inftituted  in  166a,  from  their  very  beginning  paid  great 
attention  to  the  phyfiological  part  of  natural  hiflory.  The  royal  botanic  gardens  of 
Paris  and  Montpellier,  and  the  Academies  of  Sciences  eftablifhed  at  both  thofe  places, 
promoted  in  France  equal  ardour  in  the  purfuit  of  natural  knowledge.  By  the  muni- 
ficence of  Louis  XIV.  Lournefort  was  fent  to  the  Levant  on  a botanic  million,  and 
Plumier  made  three  voyages  to  America  for  a like  purpofe.  In  Germany,  the  Impe- 
rial Academy  Nature  Curioforum  was  inftituted  in  1652  ; and  a number  of  botanic 
gardens  were  eftablifhed.  The  gardens  of  Holland  were,  however,  much  richer  in 
exotic  plants ; and  that  of  Amfterdam  and  Leyden  became  highly  celebrated.  Hol- 
land alfo  had  the  glory  of  producing  the  Hortus  Malabaricus3  which  laid  open  the 
choiceft  treafures  of  Afia  to  the  European  botanift. 

But  the  ftudy  of  nature  was  nowhere  making  greater  progrefs  than  in  Sweden, 
where  Rudbelk  at  Upfal  was  laying  the  foundation  of  an  unrivalled  fchool  of  natural 
hiflory.  Rudbeck  pofiefied  the  moft  profound  and  extenfive  learning,  being  a great 
anatomifl,  an  excellent  antiquarian  and  proficient  in  the  learned  languages,  and  a con- 
fummate  botanift.  In  the  laft  fcience,  he  undertook  a vaft  work,  a collection  of  fine 
wooden  cuts  of  all  the  plants  known,  arranged  according  to  Bauhin’s  Pinax.  It  was 
to  have  compofed  12  vols.  folio;  but  after  two  were  printed,  moft  of  the  copies,  and 
the  blocks  for  all  the  reft,  were  confumed  by  fire. 

The  idea  of  a claftical  arrangement  of  plants  was  now  revived  by  Morifon , whole 
method  was  founded  chiefly  on  the  fruit.  The  only  work  claffed  according  to  it  was 
his  own  Hiftoria  Univerfalis  Plantarum,  an  ufeful  compilation,  which  has  furvived 
the  negleCt  into  which  his  fyftem  is  fallen.  But  the  three  principal  fyftematic  authors  were 
Ray , T ournefort , and  Rivinus,  between  whom  there  took  place  much  warm  controverfy. 
Ray’s  method  was  abftrufe  and  fcientific,  and  founded  chiefly  on  the  fruit.  That  of 
Rivinus,  founded  on  the  corolla,  was  Ampler,  but  liable  to  great  difficulties  in  the 
execution.  Tournefort’s,  founded  principally  on  the  corolla,  was  fuperior  to  the  reft; 
but  his  peculiar  excellence  was  the  difcriminating  of  the  genera  of  plants,  not  indeed 
by  words,  but  by  figures  and  defcriptions.  This  eminent  botanift  and  traveller  ar- 
rived at  a reputation  in  his  own  country,  which  was  fomewhat  injurious  to  his  fuc- 
ceflor  Vaillant,  a man  of  profound  knowledge  in  the  fcientific  part  of  botany,  and 
one  of  the  firft  who  was  well  acquainted  with  the  fexes  of  plants.  About  this  time 
feveral  other  botanical  fyftems  were  invented,  of  which  the  beft  were  Herman's , 
founded  entirely  on  the  fruit;  and  Boerhaave's,  on  all  the  parts  of  fructification.  That 
of  Profeffor  Magnol  of  Montpellier,  founded  on  the  calyx,  was  a favourite  with  Lin- 
naeus. Vaft  additions  were  made  during  this  period  to  the  catalogue  of  known  plants. 
Befides  thofe  collected  by  Tournefort,  Plumier,  and  Ray,  Dr,  Shane  brought  a noble 
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collection  from  Jamaica;  Mr.  Sherard , conful  at  Smyrna,  fent  home  a great  number; 
Plukenet  procured  and  published  an  immenfe  collection  from  all  parts  of  the  world ; 
Petiver  was  an  induftrious  collector  of  all  kinds  of  natural  productions ; Herman  made 
confiderable  acquifitions  in  Ceylon ; and  Rumphius  difplayed  the  rich  treafures  of 
Amboina. 

Entomology  now  began  to  be  affiduoufly  cultivated,  and  the  propagation  and  me- 
tamorphofes  of  infeCts  were  the  objeCt  of  the  enquiries  of  feveral  able  men,  among 
the  firlt  of  whom  were  Goedart  and  Swammerdam.  Conchology  likewife  had  its  vo^- 
taries,  and  towards  the  end  of  the  century  was  elucidated  by  two  eminent  writers, 
Bonanni  and  Lifter.  Of  all  the  parts  of  natural  hiftory.  Mineralogy  made  the  floweft 
progrefs  ; few  improvements  having  been  made  in  it  from  the  time  of  Theophraftus 
to  the  end  of  the  feventeenth  century.  And  though  it  afterwards  was  cultivated  with 
more  care,  this  was  (till  on  wrong  principles,,  and  it  was  not  till  lately  eftablifhed  on 
its  proper  foundation,  chemical  analyfis. 

Little  was  done  in  botany  in  the  beginning  of  the  prefent  century  till  1718,  when 
Ruppius  publilhed  his  Flora  Jenenfis,  which  was  followed  the  next  year  by  Scbeuchzer's 
Agroftographia,  and  Dillenius’s  Flora  Gifenfis.  About  the  fame  time  flourifhed  Pon~ 
tedera  at  Padua,  a fcientific  botanift,  though  greatly  prejudiced  againft  the  fexes  of 
plants.  Dillenius,  who  was  one  of  the  firft  botanifts  for  accuracy  of  obfervation  and 
judicious  criticifm,  removed  to  England,  where  he  publifhed,  in  1724,  his  excellent 
edition  of  Ray’s  Synopfis  Stirpium  Britannicarum.  By  his  efforts,  and  the  encou- 
ragement of  Sloane  and  the  Sherards,  botany  made  great  progrefs  in  this  country ; 
but  the  multiplicity  of  fyftems,  all  of  them  labouring  under  defeCts,  rendered  botanifts 
in  general  perplexed  about  arrangement,  and  the  fcience  was  in  danger  of  finking 
under  its  own  riches. 

In  this  ftate  of  things,  a turn  was  given  to  botany,  and  indeed  to  all  natural  hif- 
tory, by  the  publication  of  the  Syftema  Naturae  & Fundamenta  Botanica  of  Lin- 
naeus in  1735,  who  two  years  after,  gave  to  the  world  his  Critica  Botanica,  Genera 
Plantarium,  Hortus  Cliffortianus,  Flora  Lapponica,  and  Methodus  Sexualis ; works 
every  one  of  which  might  have  been  fufficient  to  confer  immortality  on  its  author. 
The  botanical  fyftem  ofLinnaeus,  founded  on  differences  in  the  number,  fituation,  and 
proportion  of  the  ftamina  and  piftilla,  or  fexual  organs,  of  plants,  is  profeffedly  an 
artificial  one ; but  it  coincides  with  nature  in  many  points,  and  in  facility  and  univer- 
fality  is  decidedly  fuperior  to  all  hitherto  invented.  The  invention  of  this  fyftem  was,/ 
however,  only  a part  of  his  praife ; for  befides  new  modelling  and  defining  all  the 
known  genera  of  plants,  he  endeavoured  likewife  to  define  the  fpecies  upon  philofo- 
phical  principles;  a thing  before  almoft unattempted. 

Nor  were  his  abilities  lefs  confpicuous  in  arranging  the  animal  kingdom.  The 
fir^t  edition  of  the  Syftema  Naturae  was  only  a fketch  of  this  defign,  which  was  fuc- 
ceffively  corredted  and  enlarged.  In  this  fyftem,  the  claffes  of  birds  and  infedts  were 
entirely  original.  His  arrangement  of  foffils  was  lefs  happy,  and  is  become  obfolete. 

Linnaeus  returned  to  his  native  country,  Sweden,  in  1739,  and  there  fixed  the  throne 
of  natural  hiftory.  He  aftifted  in  founding  the  Academy  of  Sciences  at  Stockholm, 
of  which  he  was  the  firft  prefident;  and  his  medical  and  botanical  ledtures  at  Upfal 
attracted  ftudents  from  all  parts  of  the  world. 

The  moft  intimate  companions  of  Linnaeus  at  the  beginning  of  his  career  were 
Artedi  and  Gronovius ; the  former  author  of  an  excellent  work  on  Ichthyology ; the  latter 
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eminent  both  in  botany  and  zoology.  He  had  alfo  fil'd  a friend,  and  then  a rival, 
in  the  iiluflrious  Haller , one  of  the  greatelt  and  mod  extenlive  geniufes  in  any  age, 
and  peculiarly  excellent  in  phyfiology,  anatomy,  and  botany.  His  work  on  the  plants 
of  Switzerland  is  one  of  the  modperfed  of  the  kind  ever  produced,  though  his  dif- 
like  of  the  Linnean  claflification  and  nomenclature  have  rendered  it  much  lefs  ufeful 
than  it  might  otherwise  have  been.  Reamur  is  another  didinguifhed  name  of  this 
period.  To  him  the  philofophical  world  is  obliged  for  various  inveftigations  of  the 
mod  intricate  parts  of  natural  hidpry.  His  capital  work  is  his  <c  Memoires  pour 
fervir  a Trlidoire  des  Infectes,”  in  6 vols.  4to.  The  Italians  polfelfed  a fimilar  genius 
in  Valifneri , whofe  experiments  on  generation  and  inveftigations  ofintedinai  animal- 
cuke,  deferve  great  praife.  Micheli  of  Florence,  published  in  1729,  his  Nova  Genera 
Plantarum,  a fundamental  work  in  botany,  containing  original  and  accurate  obfer- 
vations  on  thole  difficult  vegetables,  grades,  modes  and  fungi. 

In  1741,  Dillenius  publidied  his  Hidoria  Mufcorum ; unrivalled  for  accurate  deli- 
neation and  difcrimination  of  fpecies.  The  Hierobotanicon  of  Olaus  Celfius , for  the 
completion  of  which  he  travelled  into  the  Ead,  is  an  extraordinary  monument  of 
labour.  Great  fervices  were  about  this  period  rendered  to  philofophical  botany  by 
two  writers  who  didinguifhed  themfelves  in  vegetable  phyfiology,  Duhamel  and  Hales. 

Mean  time  Linnaeus  was  advancing  his  reputation  by  new  works  of  great  merit. 
Among  thefe,  die  Philofophia  Botanica,  which  appeared  in  1751,  and  the  drd  edition 
of  the  Species  Plantarum  which  foon  followed,  were  peculiarly  didinguifhed.  The 
latter  was  remarkable  for  the  fird  introduction  of  trivial  names , an  invention  of  lingu- 
lar utility  in  natural  hidory.  His  fame  now  became  fo  widely  diffufed,  that  he  had 
difciples  in  every  part  of  the  world,  who  vied  with  each  other  in  enriching  his  collec- 
tions with  every  article  which  they  could  procure.  This  was,  in  fait,  a mod  flourifh- 
ing  period  of  natural  hidory,  numbers  being  employed  in  practical  obfervations  and 
difcoveries,  while  Linnaeus,  informed  of  every  thing,  fuperintended  and  methodifed 
the  whole.  About  this  time  lome  very  fuperb  works  in  natural  hidory  appeared ; as 
bebds  Thefaurus  Rerum  Naturalium ; Catejby's  Nat.  Hid.  of  Carolina,  Sec.  Edwards's 
Plidory  of  Birds ; and  fome  others.  At  Florence  was  publidied  Gualtieri  Index  Tef- 
tarum  Conchyliorum,  remarkable  for  the  excellence  of  its  fpeciiic  differences  of 
fhells. 

In  England,  Agriculture  made  great  advances  under  the  celebrated  Miller , and 
many  American  plants  were  fent  home  by  Bartram  and  Houjloun.  In  Holland,  botany 
was  ably  fupported  by  the  two  Van  Royen'sy  at  Leyden,  and  Barman , at  Amderdam. 
In  Germany,  Profelfor  Ludwig  of  Leipfic  enjoyed  a deferved  reputation.  France  ad- 
mitted more  dowly  than  any  country  the  improvements  of  Linnseus,  which  was  partly 
owing  to  the  national  attachment  to  Tournefort,  and  partly  to  their  poffeffion  of  fome 
admirable  botanids,  of  fufficient  confequence  to  fupport  any  fydem  they  fhould  prefer. 
Among  thefe,  the  Juffieus  claim  the  fil'd  place,  in  the  louth  of  France,  however, 
Linnaeus,  had  more  admirers.  Profelfor  Gouan  of  Montpellier  adopted  his  principles 
both  in  his  ichthyology  and  botany ; and  Gerard , though  he  did  not  follow  his  method, 
was  clofely  attached  to  his  principles.  At  Berlin,  Profelfor  Gleditjch  was  a warm  fup- 
porter  of  the  Linnean  fydem,  and  an  indudrious  inveftigator  of  the  phyfiology  of  the 
fungi  and  other  obfcure  vegetables.  He  alfo  publilhed  many  excellent  treatifes  relating 
to  rural  economy  in  the  Berlin  Memoirs ; and  was  the  author  of  a new  fydem  of  botany, 
founded  on  the  fituation  of  the  damina.  Catalogues  of  the  plants  of  particular  places, 
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were  now  multiplied  ; a fpecies  of  compofition  which  the  Prefident  defends  againft  the 
cenfures  of  fome  faftidious  critics. 

Great  fervices  were  rendered  to  natural  hiftory  by  the  difciples  of  Linnaeus  and 
others,  who  undertook  toilfome  and  hazardous  journies  for  the  purpofe  of  exploring 
new  regions.  The  Peterfburg  Academy  led  the  way  by  fending  Buxbaum  to  the  Le- 
vant, the  fruits  of  whofe  labours  wTere  but  indifferent ; and  Gmelin  to  Siberia,  whofe 
Flora  Sibirica  is  one  of  the  beft  performances  of  the  kind. 

Of  the  l.innean  miffionaries,  the  firft  was  Tervjtroem , who  took  a voyage  to  China 
in  1745,  and  died  at  Pouiicandor.  Kalm  vifited  North  America  in  1747  ; Haffelquiji 
went  to  Egypt  and  the.  Holy-land  in  1749;  and  O fleck  to  the  Eaft  Indies  in  1750. 
Their  refpedtive  travels  are  made  known  to  the  Englifli  reader  by  tranflations.  Loefling 
examined  Spain  in  1751,  and  left  it  for  South  America,  where  he  died.  His  letters  have 
been  published  by  his  mailer.  Various  other  expeditions  of  lefs  note  were  undertaken  ; 
among  which  it  is  to  be  regretted  that  we  have  had  no  more  information  from 
Rclande who  vifited  Surinam  and  St.  Euftatia  in  1755,  and  whom  Linnteus  efteemed 
the  firft  entomologift  after  Reaumur.  'Toren’s  obfervations  in  the  Eaft  Indies  were 
publifhed  with  O (beck’s. 

The  Prefident  next  finds  himfelf  led  to  confider  fome  of  the  illuftrious  naturalifts  of 
the  prefent  age,  whole  works  and  difcoveries  are  fo  well  known,  as  almoft  to  preclude 
the  necelfity  of  mentioning  them,  were  it  not  neceffary  to  the  uniformity  of  his  plan. 
But  as  this  reafon  does  not  operate  upon  us,  and  as  the  notices  of  a number  of  authors 
in  the  compafs  of  a very  few  pages  are  neceffarily  very  fhort,  and  rather  complimen- 
tary than  critical,  we  Ihall  not  attempt  to  follow  him  in  a ftill  more  concife  abridgment. 

He  concludes  with  pointing  out  what  he  conceives  to  be  the  peculiar  objecfts  of  th<r 
IJnnean  Society.  A particular  regard  to  the  productions  of  their  own  country,  is 
mentioned  as  the  firft  thing  which  may  be  expected  from  them.  Our  riches  in  public 
gardens  and  cabinets  now  exceed  thofe  of  any  other  country,  but  that  fo  many  rareties 
fhould  ftill  remain  undefcribed,  cannot  but  be  thought  a reproach  to  the  Britilh 
naturalifts.  A ftrict  attention  to  the  laws  and  principles  of  Linnaeus,  fo  far  as  they 
have  been  found  to  be  good,  is  another  point.  Working  on  them  as  a foundation, 
will  contribute  much  more  to  the  advantage  of  natural  hiftory,  than  futile  attempts  to 
make  new  fyftems  or  arrangements.  At  any  rate,  his  laws  with  refpedl  to  the  con- 
ftruction  of  generic  names  and  Jpecific  differences  ought  to  be  ftrictly  adopted  by  the 
fociety.  A further  objedl  which  they  may  be  expedited  to  purfue,  is  the  accurate 
determination  of  the  fpecies  defcribed  by  Linnseus,  and  of  many  other  authors.  The 
various  advantages  before  mentioned,  together  with  their  accefs  to  the  immenfe 
herbarium  of  Sir  Jofeph  Banks,  and  more  efpecially  to  the  herbarium  and  mufeum  of 
Linnseus  himfelf,  will  afford  them  advantages  not  to  be  met  with  elfewhere.  With  refpedt 
to  the  L.innean  remains,  of  which  the  Prefident  has  fortunately  become  the  poffeffor, 
he  confiders  himfelf  only  as  a truftee  of  them  for  the  public,  and  that  he  holds  them 
for  the  foie  purpofe  of  making  them  ufeful  to  the  ftudents  of  natural  hiftory  in  general, 
and  of  this  fociety  in  particular,  to  which  he  confecrates  his  labours  and  beft  fervices. 


II.  Ob- 


TRANSACTIONS  OF  THE  LINNEAN  SOCIETY. 


Vat  . I. 


5° 

IL  Oijervations  on  fome  extraneous  Fojfils  of  Switzerland.  By  MonJ.  Ting  in-.  Foreign  Member 
of  the  Linnean  Society , Demonjlrator  of  Chemijiry  and  Natural  lliflory , ifc.  at  Geneva. 

IT'  ACH  quarter  of  the  globe  which  we  inhabit,  contains  in  its  bofom  the  impref- 
lions  and  configurations  of  many  animals  and  vegetables  which  appear  foreign 
to  its  prelent  clime.  America,  and  Europe  yield  to  the  naturalift  fragments  of  or- 
ganized bodies,  the  living  refemblances  of  which  are  now  only  in  India,  and  Afiaj 
and  it  is  to  be  prefumed  if  India,  and  Afia  were  better  known,  they  would  afford  us 
further  proofs  of  this  curious  fact. 

Formerly  Coal,  Petroleum,  Bitumens,  Naphtha,  and  other  mineral  inflammable 
bodies  were  fuppofed  to  be  the  produce  of  certain  exhalations  from  the  earth,  but  as 
oil  is  generated  only  by  organized  bodies,  it  is  not  to  be  confidered  as  the  refult  of 
unorganized  matter,  hence  philofophers  were  led  to  confider  thefe  fubftances  as  arifing 
from  the  decompofition  of  animal,  and  vegetable  matters. 

The  author,  contrary  to  the  opinion  of  Meffrs.  Fourcroy,  Parmentier*  and  other 
French  Philofophers,  looks  on  thefe  inflammable  bodies  as  owfing  their  origin  more  to 
the  decompofition  of  vegetables  than  of  animals. 

“ One  may  reafonably  conjecture  that  fragments  of  vegetables  collected  into  great 
“ mafies,  and  expofed  either  to  the  aCtion  of  fuch  fort  of  combinations  as  give  heat 
“ to  the  warm  fprings,  or  to  volcanic  fires,  fhould  ftiffer  a true  diftillation,  the  pro- 
“ duce  of  which  wafhed  away  by  the  waters  appears  at  the  furface  of  the  earth,  in 
<£  the  form  of  Naphtha  : or  that  in  other  circumftances  thefe  fame  oils  detached  by 
t(  fpontaneous  decompofition  filtrate  themfelves  amongft  the  layers  of  fand  and  clay, 
t£  giving  origin  to  dry  oils  and  bituminous  ftuftus.  Laftly,  that  in  other  circumftances’ 
££  and  which  are  only  a confequence  of  the  preceding  ones,  thefe  oils  fhould  be  col- 
££  leCted  in  the  interior  fiflures  of  the  earth,  and  take  on  the  confiftence  of  mineral 
££  pitch.” 

The  obfervations  which  the  author  made  in  the  bituminous  mines  of  the  Tarentaife, 
and  in  fome  other  fimilar  mines  of  France,  and  Switzerland,  have  not  yielded  him 
any  proofs  in  favour  of  the  French  Hypothefis.*  In  all  thefe  mines  indeed  he  has 
found  remains  of  teftaceous  fifh  imbedded  in  the  ftrata,  lying  above  the  vein,  and  in 
the  body  of  the  mountain,  but  none  of  them  bore  the  marks  of  bituminifation.  The 
impreflions  of  vegetables,  on  the  contrary,  are  evident,  even  the  mafs  of  coals. 

Of  late  the  author  has  been  ftill  more  fortunate  in  his  refearches,  for  in  fome 
veins  of  inflammable  fubftances  lately  difcovered  in  Savoy,  he  has  found  carbonifyed 
plants  which  had  not  loft  any  thing  of  their  organic  appearance.  The  fpecimens 
which  he  has  fent  to  the  Linnean  Society,  confirm  the  ingenious  remark  of  the 
celebrated  Bernard  de  Juflieu,  relative  to  the  impreflion  of  many  infedts  and  vegeta- 
bles found  in  the  mines  of  Europe,  which  is,  that  the  recent  or  living  ones  of  the 
fame  kind  are  now  to  be  met  with  only  in  India  and  America.  Thefe  veins  of  Pe- 
troleum, &c.  were  found  a little  way  above  Teninge,  in  the  province  of  Faucigni, 
in  Savoy.  The  fpecimens  were  collefited  from  the  rubbifli  taken  from  the  roof  of  the 
veins.  The  mountain  is  calcareous,  and  contains  many  fhells.  See  Plate  3,  Fig.  1. 

Obfervations 

* If  animal  fubftances  contributed  to  the  formation  of  coal,  we  fhould  expeft  to  find  the  moll  une- 
auivocable  proofs  of  it  in  thofe  enormous  affemblages  of  fhells,  which  compofe  the  mountains  of  St. 
Peter,  near  Maaflricht,  and  in  thofe  immenfe  tra&s  of  fhells  found  in  France.  There  is  no  coal  how- 
ever, to  be  found  there,  and  if  it  is  found  the  traces  of  vegetables  are  eafily  to  be  difcovered. 
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I'll.  Obfervations  on  the  PhaLena  Bombyx  Lubricipeda  of  Linnaeus,  and  feme  other  Mothr 
allied  to  it.  By  Thomas  Marsha m,  Efq.  Secretary  to  the  Linnean  Society , 

THIS  paper  is  written  with  a view  to  corredt  an  error  into  which  the  celebrated 
Linnaeus  has  fallen  in  deferibing  his  Phalaena  Bombyx  Lubricipeda,  which  he  has. 
confounded  with  three  other  fpecies. 

The  author  expreffes  a with  that  Entomology  were  more  ftudied  as  a fcience,  and 
enforces  what  he  fays  by  many  juft  and  ftriking  obfervations.  <f  An  entomologift 
fhould  always  endeavour  to  be  acquainted  with  his  infedt  in  all  its  changes,  as  a good 
•botanift  always  defires  to  know  his  plant  in  every  ftage  of  its  growth.  Varieties  in 
the  fame  fpecies  of  infedt  are  certainly  not  fo  numerous  as  many  have  conjectured  ; for 
though  nature  frequently  fports  in  this  way  in  the  Lepidoptera  Clafs,  where  we  fee 
different  markings  and  (hades  of  colour  in  the  fame  fpecies,  as  in  Phal.  Geom.  Pru- 
naria,  Defoliaria,  &c. ; yet  an  accurate  eye  will  foon  diftinguilh  fome  conftant  cha- 
radteriftic  mark  which  never  fails  to  run  through  and  unite  them  : for  example,  the 
long  comma-like  made  in  the  firft  inftance,  and  the  roundilh  dark  fpot  in  the  fecond; 
neither  of  which  ever  vary.  The  diftindtion  of  fex  is  indeed  varioufly  marked,  and 
requires  peculiar  attention.  Some  larvae  produce  winged  males  and  apterous  females,- 
which  are  fo  totally  different  in  their  appearance,  that  it  would  be  impofiible  to  deter- 
mine them  to  be  the  fame  fpecies,  if  we  were  not  acquainted  with  their  hiftory.  Some 
females  again  have  fmall,  or  as  it  were  only  rudiments  of,  wings ; and  others  differ 
from  the  males  fo  much  in  colour  as  not  to  appear  fimilar.  In  fome  claffes  the  dif- 
tindtion is  ftrongly  marked  by  the  antennae ; in  others  one  fex  is  furnifhed  with  horns, 
of  which  the  other  is  deftitute.  So  that  a confiderable  degree  of  attention  is  requifite 
before  we  attempt  to  determine ; and  therefore  thofe  entomologifts  are  moft  to  be 
depended  upon,  who  are  at  the  pains  to  trace  their  infedt  through  its  different 
changes  from  the  egg  to  its  perfedt  ftate  j thus  acquiring  truth  from  the  fountain 
head.  And  to  fuch  I would  particularly  recommend  a fcientific  arrangement,  that 
their  obfervations  may  be  more  diffufed,  and  become  generally  ufeful.” 

Mr.  Marlham  then  proceeds  to  the  defeription  of  the  Phal.  Bom.  Lubricipeda  and 
Mendica,  to  which  he  fubjoins  a drawing  of  four  different  Phalsente,  that  appear  to 
have  much  affinity  in  their  three  ftates,  and  has  added  a fpecific  defeription  of  each, 
together  with  the  fynonyms  of  various  authors  ; by  which  it  appears  how  much  they 
have  been  mifquoted  and  mifapplied. 

PHALvENA  BOMBYX.  Erminea.  Cream  Ermine.  B.  Alis  albis  pundtis  nigris 
fparlis,  abdomine  quinquefariam  nigro  pundtato. 

Linn.  Syft.  Nat.  829.  69.  lubricipeda.  Faun.  Suec.  1138.  feem. 

Fab:  Syjt.  Ent.  576.  68.  InJ.  190.  93. 

Gad.  Inf.  vol.  1.  tab.  23,  fig.  38.  Lift.  Gced.  96.  Rai.  InJ.  fig.  195.  n.  40.  Albin, 
InJ.  24,/.  36.  g — k.  hVilkes  20.  t.  3—5. 

De  Geer.  Inf.  1.  t.  11.  f.  8.  RoeJ.  Inf.  2.  t.  46.  EJper.  tom.  3.  tab.  66.  fig.  6 — 
Menthaftri.  Harris  Aur.  pi.  38.  g — b.  Ernft.  Pap . d’ Europe , pl.t  158.  n.  204. 

Habitat  in  arboribus  pomiferis,  urtica,  atriplici,  quercu. 

Expanfio  alarum  1 unc.  6 lin. 

Dejcrip.  Femora , praefertim  antica,  lanugine  ferruginea  veftita ; Corpus  album  ; Ala 
adfperfae  pundtis  nigris  plurimis  in  fuperiorum  pagina  fuperiore.i  Abdomen  luteum 

El  quintuplict 
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quintuplici  macularum  nigrarum  ordine,  quorum  unus  dorfalis,  duo  utrinque  la- 
terals— Ano  albo  quo  certo  certius,  a Ph.  lubricipeda  differt. 

Lubricipeda.  Cream  Dot  Stripe.  B.  Alis  lutefcentibus  pundlis  nigris  plerumque 
ordine  oblique-tranfverfo  pofitis. 

Linn.  Syft.  Nat.  829.  69.  (2.  Faun.  Suec.  1138.  mas.  Fab.  Syjl.  Ent.  576.  68.  Sp. 
InJ.  190.  93. 

Gced,  Inf.  vol.  1.  38.  Lift.  Gced.  93.  Rai.  Inf.  196.  n.  155. 

Merian  Eur.  1.  t.  46.  65.  Alb.  InJ.  24.  /.  35.  a— d.  Frifch.  Inf.  3.  t.  8.  Ammiral , 

t.  6. 

De  Geer.  Inf.  1.  An./.  7.  Roef.  bf.  2.  t.  47.  Wilkes  20.  t.  3—6.  Efper.  vel  3. 
tab.  66.  fig.  1—5. 

Harris  Aur.  pi.  16.  h— 1.  Em  ft.  Pap.  d'Eur.  pi.  157 . n.  203. 

Expanfio  alarum  1 unc.  6 lin. 

Defcrip.  Variat  colore  alarum  albido  et  lutefcente.  Maxime  affinis  Ermineas,  a qua 

differt  pundtis  plerifque  ferie  obliqua  pofitis ; quod  in  ilia  omnino  defideratur 

Anus  variat  pro  re  nata  flavefcentior ; neque  unquam  albus. 

Mendica.  Spotted  Muflin.  B.  Alis  mafculis  fufcis  obfcuris.  7 t -r  - a „ 

- — ' fcemineis  niveis  pellucidis.  b ^ or 

Linn.  Syjl.  Nat.  822.  47.  Faun.  Suec.  1127.  mas.  Pet.  Gaz.  44.  fig.  8.  fcem. 

Rai.  Inf.  196.  An.  97.  6.  foem.  Reaum.  Inf.  2.  t.  1 .fig.  1—9. 

Efper.  vol.  3.  tab.  42.  fig.  i-~ 9.  Harris  Aur.  pi.  35.  m. 

, 3 Mas,  1 unc.  1 lin. 

Expaniio  alarum  }Foem  , unc-  5 ,in. 

Defcrip.  Mas.  Alas  arnicas  fufcae,  macula  albida,  media,  obfoleta,  et  pundlis  circiter 
9 nigris,  fparfis — poflicas  concolores  pundlis  4 feu  5 nigris  marginem  verfus. 
Foemina.  Alas  omnes  pelluckte,  fuperiores  pundlis  circiter  9 nigris,  Iparfis  mfe- 
riores  circiter  7,  marginalibus. 

In  utraque  antennas  nigras,  femora  lutea. 

Papyratia.  IVater  Ermine.  B.  Alis  niveis,  pundlis  ad  apicem  nigris,  abdonjine 
quinquefariam  nigro  pundlato. 

Albin.  Inf.  21.  /.  30.  e — h. 

Expanfio  alarum  1 unc.  6 lin. 

Defcrip.  Maxime  affinis  Ph.  Ermineas,  et  ate  pundlis  folummodo  ad  apicem  circiter 
fex  nigris ; fcilicet  quatuor  confertis  in  ipfo  apice,  longitudinaliter  pofitis,  et  duobus 
intra  hasc  tranfverfim  dudlis,  diftantibus.  Caput,  thorax  et  abdomen  ut  in  Ph. 
Erminea. 

Larva  habitat  in  plantis  aquaticis. 


IV.  Defcriptions  of  four  Species  of  Cypripedium.  By  Richard  Anthony  Salisbury,  Efq. 

F.  R.  S.  Fellow  of  the  Linnean  Society . 

. Salifbury  premifes  an  oblervation,  that  the  effential  charadter  of  this  genus 
by  no  means  con  lifts  in  the  calceiform  lower  lip  of  the  corolla,  but  rather  in 
the  ftrudture  of  the  genital  parts,  which  are  of  great  importance  in  diftinguifhing  all 
of  the  orchis  tribe. 
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The  following  are  the  fpecies  he  defcribes,  with  their  fynonyms  and  fpecific 
charade  rs. 

Cypripedium  Calceolus.  Cypripedium  Calceolus,  Linn.  Sp.  PI.  p.  1340.  Cal- 
ceolus, &c.  Hall.  Hi/1.  Helv.  v 1.  n.  1300.  t.  4a.  Calceolus  marianus  Bod.  Pemp.  p. 
180.  p.  1,  2. 

Corolla  labio  fuperiore  ovali  concavo  fubtus  carina  late  canaliculata,  inferiore 
petalis  breviore  compreffo. 

Sponte  nafcentem  in  OJlro-Bothni a fylvis  abunde  legit  C.  Linne — prope  Bern  decli- 
vibus  montium  umbrofis  legit  A.  Haller — in  Monte  tsaleve  legit  J.  Ray — Pedemontii 
fylvis  legit  C.  Allioni. 

Floret  fine  Maii,  Junio. 

Cypripedium  Parviflorum.  Helleborine  Calceolus  dida,  mariana,  caule  foliofo, 
here  luteo  minore  Plukn.  Mantijs.  p.  101.  t . 418.  /.  2.  pejfima. 

Corolla  labio  fuperiore  fagittaeformi  bafi  deflexo  fubtus  carina  angufte  canaliculata, 
inferiore  petalis  breviore  compreflo. 

Sponte  nafcentem  in  Virginia  legit  H.  Marfhall. 

Fioret  fine  Maii. 

Cypripedium  Spectabile.*  Helleborine  flore  majore  purpureo,  &c.  Morif. 
Hift.  v.  3.  p.  488./.  12.  t.  11.  f.  \7.peJJima.  Helleborine  Calceolus  dida,  mariana, 
Tore  gemello  candido,  venis  purpureis  ftriato.  Plukn.  Mantijf.  p.  101.  t.  418. 
f.  3.  pejfima. 

Corolla  labio  fuperiore  ovali  bafi  retufo  concavo  fubtus  carina  obtufa,  inferiore 
petalis  longiore  groffo. 

Sponte  nafcentem  in  Penjylvania  fylvis  legit  I.  Bartram. 

Floret  fine  Maii,  Junio. 

Cypripedium  HumileT  Calceolus  flore  maximo  rubente,  &c.  Catejb.  Hijl. 
Car.  Append,  p.  3.  t.  3.  mediocris.  Helleborine  Calceolus  dida,  mariana,  foliis  binis 
e radice  ex  adverfo  prodeuntibus,  &c.  Plukn.  Mantijf.  p.  1 01.  A 418./.  \. pejfima. 

Corolla  labio  fuperiore  rhomboideo  acuminato  lateribus  deflexo  fubtus  carina  an- 
guftiflima  obtufa,  inferiore  petalis  longiore  antice  fiflo. 

Sponte  nafcentem  in  Novd-Scotid  legit  A.  Menzies. 

Floret  fine  Maii,  Junio. 


V.  Defcriptions  of  ten  Species  of  Lichen  colie  died  in  the  South  of  Europe . By  James 

Edward  Smith,  M.D.  F.R.S.  Prefident  of  the  Linnern  Society. 

IT  ICHEN  exanthematicus.  I,,  leprofus  cinereus,  fcutellis  minutiflimis  carneis 
I _j  immerfis  in  cruft®  foveolis  albis. 

Habitat  in  rupibus  calcareis  Gallise  auftralis,  non  longe  ab  Avenione. 

, 2.  L.  gypfaceus.  L.  cruftaceus  lobatus ; interne  albus  fuperficie  virenti,  fcutellis 
difibrmibus  flavefeentibus. 

Habitat  in  rupibus  Monfpelii  & Genu®. 

3.  L.  tumidulus.  L.  cruftaceus  albus  lobatus : lobis  defiexis  tumidis,  tuberculis 
atris  difformibus. 

H 2 Habitat 

* C.  Album.  Aiton  Hort.  Kew.  V.  3.  303.  + C.  acaule.  Aiton  Hort,  Ktw.  3.  303. 
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Habitat  in  fifluris  rupium  Gallise  auftralis. 

A-  L.  faxifragus.  L.  cruftaceus  iobatus  longiffime  radicatus  csefius,  tuberculis 
rubris* 

Habitat  in  fiftur'is  rupium  Monfpehi. 

5.  L.  chryfoleucus.  L.  imbricatus,  foliolis  iobatis  obtufis : fupra  pallide  fulphureis; 
fubtus  atro-viridibus,  fcutellk  aureis. 

Habitat  in  montis  Cenifii  rupibus. 

6.  L.  tiliaceus.  L.  imbricatus,  foliolis  finuatis  laevibus  cinereo  albidis,  fcuteliis 
badiis  marline  albido  tevh* 

Habitat  in  corticibus  olearum  Gallo-provincice  et  Genus. 

7.  L.  encauftus.  L.  imbricatus,  foliolis  linearibus  dichotomis : fupra  albis  nitidis ; 
fubtus  nigris  opacis,  fcuteliis  badiis. 

Habitat  in  rupibus  alpinis  Sabauaiae.  In  fummitate  montis  Montanvert  prope 
Chamonix. 

8.  L.  corrugatus.  L.  foliaceus  repens  Iobatus  viridis>  fcuteliis  teftaceo-ferrugineis 
■concavis  extus  rugofis  folio  concoloribus.f 

Habitat  in  tiynqis  arborum  Gallise  borealis. - 

9.  L.  faturninus.  L.  foliaceus  membranaceus  Iobatus  atro-virens  fubtus  villofus 
pallidus,  fcuteliis  atro-ferrugineis  fparfis.J 

Habitat  in  truncis  arborum  ad  ripas  Rhodani  prope  Valentiam,  & in  Sabaudia. 

10.  L.  cucullatus.  L.  foliaceus  eresftus  laciniatus  albus,  fcuteliis  pofticis  cucullatis 
fufcis. 

Habitat  in  ericetis  alpinis  Sabaudias.  Ex  monte  Cenifio  ad  Cl.  Bellardum  mifi. 

.1  mmmm  n 

VI.  Some  Ohjervations  on  the  Natural  Hifiory  of  the  Curculio  Lapathi  and  Silpha  grifea. 
By  William  Curtis,  Fellow  of  the  Linnean  Society. 

SEVERAL  fpecies  of  the  willow  are  well  known  to  be  fubjebt  to  the  depredations 
of  infeeds,  particularly  of  the  larva;  of  the  Bhalana  Cojfus,  and  the  Cerambyx 
mofchatus . Mr.  Curtis  here  lays  before  the  lociety  an  account  of  a new  depredator, 
with  fome  obfervations  on  the  hiftory  of  another  infebt. 

“ In  The  beginning  of  June  1780,  I obferved  a young  tree  of  the  Salix  vminalis 
which  had  been  planted  in  my  garden  two  years,  and  which  was  now  about,  fix  inches 
in  diameter,  throwing  out  from  various  parts  of  its  trunk  a fubftance  fomewhat  re- 
fembling  faw-duft,  which  fell  at  its  bafe  in  no  inconfiderable  quantity.  This  fubftance, 
on  a cloler  examination,  was  found  to  proceed  from  holes  about  the  fize  of  a goofe 
quill,  penetrating  deeply  into  the  fubftance  of  the  wood,  obliquely  upwards  and  down- 
wards. On  its  firft  coming  out  it  appeared  of  the  colour  of  the  wood,  and  was  moift; 
as  it  grew  dry  it  became  of  a browner  colour.  The  whole  of  the  trunk  where  this 
internal  operation  was  going  forward  emitted  a fmell  fomewhat  like  beer  in  a ftate  of 
fermentation ; and  various  infebts  allured  thereby  fettled  on  the  tree,  and  leemed 
eagerly  to  imbibe  nouriihment  from  it.” 

Thefe 

* L.  quercifolius.  Ja-  .7.  Coil.  V.  3.  127.  t.  9./.  2.  fig.  bona,  fed  fynonyma  omnino  erronea. 

+ L.  acetabulum.  J Coll.  V.  3.  125.  t.  9 . f.  1.  bona, 

| L.  faturninus.  Dickf.  Crypt,  fafe.  2,  21.  t,  6.  f.  8, 
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Thefe  appearances  excited  his  curiofity.  He  often  vifited  the  trees,  and  on  mi- 
nutely examining  its  bark,  he  difcovered  feveral  fmall  coleopterous  infefts  in  its 
crevices,  which  he  at  firft  took  for  the  Cimex  letdularius , which  they  greatly  re- 
fembled ; but  on  clofer  inlpedtion  he  difcovered  it  to  be  the  Silpha  grifea  of  Linnaeus, 
and  in  the  moift  fermenting  faw-duft,  he  found  many  larvae  feeding,  which  proved 
to  belong  to  the  fame  infe<5t.  In  order  to  difcover  the  grand  internal  enemy  of  the 
tree,  lie.  had  a piece  chopped  out,  which  brought  to  view  fome  large  maggots,  about 
twice  as  big  as  thole  of  the  hazel-nut,  contained  in  cylindrical  cavities  which  they 
had  corroded  in  the  fubftance  of  the  wood.  In  July  fome  of  thefe  were  found  in  the 
pupa  (late,  and  others  juft  broke  forth  into  the  perfect  infecft,  which  was  the  Curculio 
Lapathiy  a fpecies  which  he  had  fome  years  before  found  in  plenty  on  the  leaves  of 
the  fame  kind  of  Salix.  He  had  no  opportunity  of  obferving  in  what  manner  the 
female  of  this  Curculio  depofits  her  eggs,  but  it,  is  probably  either  in  the  bark,  or  in 
fome  crevice  of  the  tree.  As  it  is  of  much  importance  to  prevent  the  entrance  of 
the  larvae  into  the  wood,  he  fuggefts  covering  any  accidental  wound  of  the  tree  with 
an  adhefive  refinous  plafter,  matting  the  trunks  of  young  trees  in  the  months  of  June 
and  July,  or  brulhing  them  over  with  fea-coal  tar. 


VII.  Dejcription  of  the  Stylephorus  chordatus , a new  Fijh.  By  George  Shaw,  M.D. 

F.R.S.  Fellow  of  the  Linnean  Society. 

^F^HIS  curious  and  uncommon  fifh,  a native  of  the  Weft-Indian  fea,  appearing  to 

| Dr.  Shaw  to  conftitute  a new  genus,  he  lias  thus  laid  down  its  generic 
characters, 

Oculi  pedunculati  (feu  cylindro  craflo  brevi  impofiti). 

Roftrum  produ&um,  furfum  fpetftans,  verfus  caput  membrana  inter]  eft  a retractile. 

Os  terminaie,  edentulum  ? 

Branchiae  trium  parium  fub  jugulo  fitae. 

Pinn<c  pe<5to rales  parvas  s dcrjalis  longitudine  dorfi  ■, 

Caudalis  brevis,  radiato-fpinofa. 

Corpus  longifiimum,  compreflum. 

From  the  appearance  of  the  branchiae,  and  fome  other  circumftances,  it  cannot  be 
doubted  that  this  fingular  animal  belongs  to  the  tribe  of  Pifces,  and  from  the  want 
ol  ventral  fins,  it  muft  be  referred  to  the  firft  Linnean  order  of  Apodes.  Its  form 
will  beft  be  underftood  from  the  annexed  plate.  Fig.  i.  Its  whole  length  from  the 
extremity  of  the  caudal  procefs  is  about  thirty-two  inches,  of  which  the  procefs 
itfelf  is  twenty-two. 


VIII.  Defcription  of  the  Ilirudo  viridis , a new  Englijh  Leech . By  George  Shaw,  M.D, 

F.R.S.  Fellow  of  the  Linnean  Society. 

THIS  little  animal  feems  hitherto  to  have  entirely  efcaped  the  obfervation  of  na- 
ruralifts ; having  no  place  in  the  Svftema  Nat.  Lin.  or  in  any  other  work  on 
natural  hiftory. 

It 
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It  is  to  be  found  in  fuch  waters  as  are  more  than  commonly  clear  and  cold.  It  is 
not  more  than  one  eighth  of  an  inch  in  length,  and  in  form  refembles  the  fmall  black 
leech,  except  that  it  is  more  pointed  towards  the  extremity.  The  colour  of  this 
animal  is  a beautiful  grafs  green,  and  when  magnified,  it  appears  to  be  furrounded 
by  a tranfparent  edge  or  border.  The  eyes  are  two  in  number,  and  of  a deep  black. 
Its  motions  are  analogous  to  the  Hirudo  complanata  Jlagnalis , and  odloculata , but  it  feems 
to  polfefs  a greater  degree  of  contraCtile  power  than  any  of  them. 

After  being  kept  for  a few  days  in  a glafs  of  its  native  water,  it  feldom  fails  to  ap- 
pear filled  with  5 or  6 ova,  which  are  large  in  proportion  to  the  animal.  Their  form 
oval,  and  colour  brown.  Its  fpecific  character  may  be  comprifed  with  fufficient  exaCt- 
nefs  in  a few  words,  viz. 

H.  viridis  oblonga,  extremitate  acutiufcula.  Dr.  Shaw  concludes  with  fome  obferva- 
tions  on  the  reproductive  power  of  the  fmaller  leeches,  which  is  as  great  as  that  of  the 
polypi.  His  experiments  were  made  in  1773,  when  thefe  animals  were  divided  in  all 
directions,  and  after  being  reproduced  were  again  fubdivided,  and  again  reproduced 
in  a perfeCt  ftate. 

Plate  4,  Fig.  1,  reprefents  the  H.  viridis  both  of  its  natural  fize  and  magnified. 


IX.  Fhe  Botanical  Hifiory  of  the  Canella  alba.  By  Olof  Swartz,  M.D.  Foreign 

Member  of  the  Linnean  Society. 

AFTER  tracing  the  different  notices  of  this  tree,  as  diftinguifhed  from,  or  con- 
founded with,  the  Winter’s  bark,  from  the  time  of  Clufius  to  that  of  Solander, 
the  writer  gives  the  following  particular  defeription  of  it,  taken  from  a number  of 
perfeCt  lpecimens. 

tc  Canella  alba  is  a tree  whofe  ftem  rifes  from  10  to  50  feet  in  height,  very  ftraight 
and  upright,  and  branched  only  at  the  top.  The  bark  is  whitiih,  by  which  it  is 
commonly  known  at  firft  fight  in  the  woods. 

The  branches  are  ereCt,  and  not  fpreading. 

The  leaves  are  petiolated,  and  grow  in  an  alternate  order,  but  not  regularly.  They 
are  oblong,  pointed  at  the  end,  entire  in  the  margin,  and  without  any  diftinCt  nerves 
or  veins ; of  a dark  green  hue,  a thick  confiftence,  like  thofe  of  laurel,  and  fhining. 

The  flowers  grow  at  the  tops  of  the  branches  in  cluflers,  but  upon  divided'  foot- 
ftalks : they  are  fmall  and  feldom  open,  and  of  a violet-  colour. 

The  character  of  the  flowers  is  as  follows,  in  botanical  language,  which  is  the  moft 
proper  and  exprefiive. 

Cal.  Perianthium  monophyllum  3 lobum. 

Lobi  ad  bafin  fere  divifi,  fubrotundi,  concavi,  incumbentes,  virides, 
glabri,  membranacei,  perfiftentes. 

Cor.  Petala  5 calyce  longiora,  oblonga,  feflilia,  concava,  ereCta,  duo  paulo  an- 
guftiora,  confiflentia,  decidua. 

NcElariuni  urceolatum,  longitudine  petalorum,  antheriferum,  deciduum. 
Stam.  Filament  a nulla. 

Anther <e  21  lineares  parallels,  diftinCtae,  longitudinaliter  neCtario  extus 
adnatae,  univalves. 

Pollen  luteum. 
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Fist.  Germen  fuperum,  intra  nedlarium,  .ovatum. 

Stylus  cylindricus,  longitudine  ne&arii. 

Stigmata  duo,  obtufa,  convexa,  rugofa. 

Per.  Bacca  oblpnga  unilocularis  2 — 4 fperma. 

Semina  fubrotundo-reniformia,  nauco  fragili  nitenti  tefta. 

The  diftinguiihing  marks  deduced  from  this  character  are. 

Calyx  trilcbus.. 

Corolla  pentapetala.. 

Anther de  21,.  adnatae  ne<ftaria  urceolato. 

Bacca  unilocularis,  2 — 4 fperma. 

This  genus,  whofe  name  is  more  properly  changed  to  that  of  Canella,  cannot  be 
removed  from  dodecandria,  where  it  has  formerly  been,  notwithstanding  its  flowers 
bear  fome  limilarity  to  thole  of  the  fixteenth  clafs.  But  on  the  fame  principle,  Melia , 

! Tnchilia , Samyda , Erythroxyhn , &c.  fhould.  alfo  change  their  place,  which  feems  not 
very  juft,  as  they  cannot  be  ranged  among  the  Columniferae,  the  natural  tribe  of 
that  clafs. 

There  are  various  figures  given  of  this  plant  by  feveral  authors  ; as  by  Plukenet, 
in  the  Phyicgr.  tab.  160,  f.  1 ; by  Sloane,  in  the  Hifiory  of  Jamaica , vol.  ii.  tab. 
19 1,  f.  2,  and  in  the  Phihfphical  PranfaEl.  1 692,  No.  192;  by  Catesby,  in  his 
E fiery  of  Carolina,  vol.  ii.  p.  50,  tab.  50 ; by  Mrs.  Blackwell,  in  her  Icon,  tab.  206; 
and,  laftly,  by  Browne,  in  his  Natural  Hifiory  of  Jamaica,  tab.  21  r f.  2.  The  laft  is 
the  only  tolerable  one  among  them  all;  but  it  feems  fo  little  underftood  by  Browne 
himfeif,  that  he  has  referred  Breynia  fruticofa,  fol.  fingularibus  oblongo-ovatis  fuperne 
nitidis,  &c.  Hfi.  of  Jam.  p.  246,  n.  3,  to  this  figure,  evidently  that  of  the  Canella 
alia , of  whofe  parts  of  frudlification  he  has  annexed  another  drawing  on  the  fame 
plate  (fig.  3),  though  lefs  accurate  and  diftinguiibabie. 

The  tree  is  pretty  common  in  moft  parts  of  the  Weft-India  I Hands,  and  is  fre- 
quently found  near  the  fea-coaft,  but  then  feldom  exceeding  12  or  15  feet:  in  the 
inland  woods  it  attains  a more  confiderable  height. 

The  whole  tree  is  very  aromatic,  and  when  in  bloflom  perfumes  the  whole  neigh- 
bourhood. The  flowers  dried,  and  foftened  again  in  warm  water,  have  a fragrant 
odour,  nearly  approaching  to  that  of  mufk.  The  leaves  have  a ftrong  fmell  of 
laurel.  The  berries,  after  having  been  fome  time  green,  turn  blue,  and  become  at 
laft  of  a black  glofly  colour,  and  have  a faint  aromatic  tafte  and  fmell.  They  are 
when  ripe,  as  well  as  the  fruit  of  feveral  kinds  of  laurel,  very  agreeable  to  the  IVhite- 
bellied  and  Bald-pate  Pigeons  ( Columba  Jamaicenfis  hfi  leucocephala J,  which  feeding 
greedily  upon  them,  acquire  that  peculiar  flavour  fo  much  admired  in  the  places 
where  they  are  found. 

This  bark,  together  with  the  fruit  of  Capficum,  were  formerly  common  ingre- 
dients in  the  food  and  drink  of  the  Caraibs,  the  ancient  natives  of  the  Antilles;  and 
even  at  prelent  it  makes  a neceftary  addition  to  the  meagre  pot  of  the  Negroes. 

A figure  of  a branch  of  the  tree  in  flower,  and  of  the  berries,  is  annexed.. 


X.  De- 
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X.  Defer  iplion  of  the  Cancer  Jlagnalis  of  Linnaus.  By  George  Shaw,  M.D.  FR.S . 

Fellow  of  the  Dime  an  Society. 

tc  npHE  Cancer  ftagnalis  of  Linnaeus  being  certainly  one  of  the  moft  curious  ani- 
* mals  of  the  genus  to  which  it  belongs,  and  being  not  yet  fo  generally  known 
as  the  reft  of  the  Britifh  fpecies ; I hope  the  following  obfervations,  which  I have 
had  frequent  opportunities  of  making  on  this  infect,  and  particularly  thofe  which 
relate  to  its  infant  ftate,  or  firft  appearance  from  the  egg,  may  be  not  unacceptable 
to  the  Linnean  Society. 

The  Cancer  ftagnalis  is  generally  found  in  fuch  waters  as  are  of  a foft  nature,  and 
particularly  in  thofe  fmall  lhallows  of  rain-water  wrhich  are  fo  frequently  feen  in  the 
fpring  and  autumn,  and  in  which  the  Monoculus  Pulex  of  Linnaeus,  and  other 
fmaller  animalcula  abound.  At  firft  view  this  infe<ft  bears  fome  refemblance  to  the 
infe<ft  which  fome  writers  have  called  Squilla  aquatica,  or  the  larva  of  a Dytifcus  ; 
but  when  viewed  nearly  it  is  found  to  be  of  a much  more  curious  and  elegant  ap- 
pearance than  that  animal.  The  legs,  of  which  there  are  feveral  pair  (eleven)  on 
each  fide,  are  flat  and  filmy,  and  have  the  appearance  of  fo  many  waving  fins,  of 
the  moft  delicate  ftruflure  imaginable.  The  whole  animal  is  extremely  tranfparent, 
and  the  general  colour  of  the  males  is  a very  light  brown,  with  a tinge  of  blueifh 
green,  particularly  on  the  head  and  legs.  The  females  have  lefs  of  the  blueifh  tinge., 
and  decline  more  to  brown,  except  on  the  fpine  of  the  back,  which  is  of  a deep 
dull  blue,  and  which  part  in  the  male  is  of  a deeper  brown  than  the  reft  of  the  body. 
The  head  of  the  male  is  armed  with  two  fangs  of  a very  ftrong  appearance,  and 
which  end  in  two  long  hooks  bending  inwards  ; and  between  the  fangs  lies  a 
very  curious  apparatus,  which  will  be  more  particularly  defbribed  hereafter.  The 
eyes  are  very  protuberant,  and,  as  it  were,  furnifhed  with  a ftalk,  as  in  the  reft  of 
the  genus  Cancer.  The  female  is  deftitute  of  the  two  long  fangs  which  are  fo  con- 
Ipicious  in  the  male,  and,  inftead  of  them,  is  only  furnifhed  with  a ftrong,  thick, 
fhort  pair  of  forceps : but  what  principally  and  immediately  diftinguiihes  the  female, 
is  a large,  oval,  lharp-pointed  bag  of  ova,  which  is  fituated  underneath  the  lower 
part  of  the  body  where  the  tail  commences.  It  is  remarkable  that  the  fmaller  fized 
females  are  frequently  furnifhed  with  this  bag  of  ova,  as  well  as  the  larger  ones.  The 
tail,  which  is  perfedftly  alike  in  both  fexes,  is  of  a red  colour,  more  or  lefs  deep, 
from  the  middle  to  the  very  end,  which  is  forked  into  two  very  fharp  points.  Thefe 
creatures  fhould  feem  by  their  appearance  to  be  of  a predaceous  nature,  and  I have 
no  doubt  that  they  really  are  fo ; the  ftrufture  of  their  fangs  feeming  to  be  particu- 
larly adapted  to  the  purpofe  of feizing  their  prey:  yet  I never  obferved  thofe  which 
I kept,  to  attack  any  of  the  animalcules  which  were  in  the  fame  water : on  the  con- 
trary, the  Monoculus  conchaceus  very  frequently  aflaults  them,  and  adheres  with 
fuch  force  to  their  tails,  or  legs,  as  fometimes  to  tear  off  a part  in  the  ftruggle.  The 
C.  ftagnalis  delights  much  in  funfhine,  during  which  it  appears  near  the  furface  of 
the  water,  fwimming  on  its  back,  and  moving  in  various  directions  by  the  fucceffive 
undulations  of  its  numerous  fin-like  legs,  and  moving  its  tail  in  the  manner  of  a 
rudder.  On  the  leaft  difturbance,  it  ftarts  in  the  manner  of  a fmall  fifh,  and  endea- 
vours to  fecrete  itfelf  by  diving  into  the  foft  mud.  It  changes  its  fkin  at  certain  pe- 
riods, as  is  evident  from  the  exuviae  or  floughs  being  frequently  found  in  the  water 
in  which  thefe  animals  are  kept. 
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In  March  and  April  the  females  depofit  their  eggs,  without  any  fettled  order,  and 
perfedlly  loofe  in  the  water.  They  appear  to  the  naked  eye  like  very  minute  globules 
of  a light  brown  colour ; fcarce,  if  at  all,  exceeding  in  fize  the  particles  of  the  farina 
in  a mallow:  and  what  makes  this  comparifon  the  more  juft,  is,  that  each  ovum,  when 
magnified,  is  extremely  like  one  of  the  globules  of  farina  in  that  plant ; for  it  is  thickly 
befet  on  every  fide  with  finarp  fpines,  the  length  of  which  is  equal  to  about  the  fourth 
part  of  the  diameter  of  the  egg.  Befides  thefe  fpines,  the  egg  is  coated  over  with  a 
cranfparent  fubftance,  reaching  juft  to  the  extremities  of  the  fpines. 

This  is  a particularity  of  ftrudture  which  I do  not  ren  ember  to  have  obferved  in  the 
ovum  of  any  other  infeft;  and  may  probably  be  intended  to  affift  in  caufing  them  to 
adhere  to  the  fubftances  on  which  they  fall  when  depofited  in  the  water,  or  elfe  as  a 
fecurity  from  the  fmalier  water-infedts. 

In  the  fpace  of  a fortnight,  or  in  cold  weather  rather  more,  they  are  hatched;  and 
the  young  animals  may  be  feen  to  fwim  with  great  livelinefs  by  means  of  three  very 
long  pairs  of  arms,  or  rowers,  which  appear  difpropcrtioned  to  the  fize  of  the  animal : 
and  indeed  it  bears,  in  this  very  fmall  ftate,  not  much  refemblance  to  the  form  which 
it  afterwards  affumes ; but,  in  the  fhort  fpace  of  a very  few  hours,  the  body  appears 
confiderably  lengthened,  and  it  begins  to  acquire  the  remarkable  character  of  the 
divided  tail  fin,  which  fo  ftrikingly  diftinguillies  the  parent  animal.  In  this  very 
young  ftate  the  eyes  do  not  appear  pedunculated,  but  like  a dark  fpot  on  the  middle 
of  the  head. 

On  the  feventh  day  after  hatching,  they  approach  pretty  nearly  to  the  form  of  the 
complete  animal,  except  that  they  ftill  retain  the  two  firft  or  long  pairs  of  rowers  or 
arms:  the  legs  however,  or  fins,  are  at  this  period  very  vifible.  After  this  time  it 
lofes  the  long  rowers,  and  appears  ftill  more  like  the  infedt  in  its  advanced  ftate.  Its 
growth,  however,  is  but  flow;  and  in  all  probability  a very  confiderable  time  elapfes 
before  the  infedt  acquires  its  full  fize : but  this  I cannot  prefume  to  determine,  fince 
thofe  which  were  l atched  in  the  glafles  in  which  I kept  them,  died  before  they  had 
acquired  any  confiderable  fize. 

In  order  to  obtain  thefe  infedts  in  a young  ftate,  nothing  more  is  required  than  to 
keep  the  females  feledled  for  this  purpole  in  feparate  glafles  of  the  fame  water  in 
which  they  naturally  refided.  The  glafles  fihould  be  fmall ; and,  when  the  eggs  are 
depofited,  the  parent  infedts  muft  be  removed,  and  the  glafles  kept  in  a temperate  room. 

When  firft  hatched,  they  are  very  little  fuperior  in  fize  to  a common  mite. 

The  three  microfcopic  views  of  the  young  animals  were  drawn  with  the  greateft 
attention,  and  their  accuracy  may  be  fafely  depended  upon. 

Plate  4,  Fig.  1 , No.  1,  Shews  the  young  infedt  very  foon  after  hatching. 

No.  2.  Reprefents  it  fome  hours  after,  at  which  time  the  forking  of  the  tail  is 
juft  vifible,  as  well  as  the  fegments  of  the  body;  whereas,  in  No.  1,  the  body  has 
not  yet  lengthened  itfelf  fufficiently  to  fhew  the  joints  of  which  it  confifts,  or  the 
forking  of  the  tail. 

No.  3.  Shews  it  on  the  feventh  day  after  hatching. 

It  is  remarkable  that  the  Cancer  itagnalis,  in  its  complete  ftate,  though  of  the  moil 
delicate  ftructure,  is  yet  capable  ol  fupporting  a very  confiderable  degree  of  cold,  as 
is  evident  from  the  animal  making  its  appearance  in  the  middle  of  the  day  in  very 
ftiallow  waters,  which  have  been  almoft  entirely  frozen  during  the  night.  Yet 
Schaeffer  reprefents  thofe  which  he  found  to  be  exceedingly  impatient  of  cold ; and 
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adds  that  he  has  known  a whole  race  of  them  completely  killed  in  their  native  water 
by  a very  flight  frofl.  This  is  certainly  not  the  cafe  in  our  own  country.  I have  feert 
great  numbers  of  them  in  the  months  of  December  and  January,  even  immediately 
before  and  after  intenfe  frofls,  feemingly  as  vigorous  and  lively  as  in  the  fpring  and 
fummer:  they  muft  therefore  either  plunge  themfelves  to  fuch  a depth  in  the  foft  mud 
as  to  be  fecure  from  the  froft,  or  elfe  they  are  not  injured  by  being  frozen  for  a time. 

An  exadt  microfcopic  defcription  of  the  infedt  follows,  which  we  do  not  think  it  ne- 
ceflary  to  copy,  as  the  figures  fo  well  explain  themfelves. 

Explanation  of  Fig.  2,  in  Plate  4,  No.  1,  2,  3.  Cancer  ftagnalis  in  a young  ftate 
magnified.  4.  The  perfedt  infedt,  female,  natural  fize.  5.  Ditto,  male.  6.  Eggs.. 
7.  An  egg  magnified.  8.  The  apparatus  of  the  mouth. 


XI.  On  the  Fejluca  fpadicea,  and  Anthoxanthum  paniculatum,  of  Linnaeus.  By  James- 
Edward  Smith,  M.D.  F.R.S.  Prefident  of  the  Linnean  Society . 

GRASS  which  Linnzeus  admitted  into  his  Sp.  Plant,  under  the  name  of  An- 


J[  \ thoxanthum  paniculatum , and  which  occafioned  much  perplexity  to  botanifls,  is 
traced  by  the  Prefident  through  various  authors,  and  its  ipecific  charadter  and  fyno- 
nyms  thus  given. 

Festuca  panicula  eredta,  fpiculis  ovatis  quadrifloris,  glumis  acuminatis  murids,, 
foliis  fetaceis  giabris  pungentibus. 

Poa  panicula  eredta,  fpiculis  trifloris  giabris,  corollis  acuminatis,  calyce  duplo 
longioribus.  Ger . Gallo,  prov.  91,  tab.  2,  f.  1. 

Poa  culmo  redto,  locufiis  trifloris  glaberrimis,  calycibus  ariftatis.  Hall.  FUJI.  V.. 

2,  223,  No.  1463. 

Poa  Gerardi.  Allien.  Flor.  Pedernont.  V.  2,  245,  No.  2201. 

Anthoxanthum  (paniculatum)  flori'ous  paniculatis.  Linn.  Sp.  PI.  40,  Am. 

Acad.  1.  145. 

Gramen  fparteum,  panicula  flavefeente.  Rttdb.  Elf.  V.  1,  40,  f.  14. 

Habitat  in  pratis  et  pafeuis  alpinis.  V- 

An  exadt  defcription  is  fubjoined ; and  the  Prefident  obferves,  that  he  has  lately 
learned  from  Savoy  that  this  grafs  is  likely  to  become  of  confiderable  ufe  in  agricul- 
ture, and  that  large  quantities  of  it  are  now  cultivating.  It  has  vegetated  in  Chelfea 
garden  from  the  feed  he  brought  from.  Mount  Cenis. 

In  Additional  Remarks,  read  Odtober  5,  1790,  the  writer  eftabliflies  the  identity  of 
this  grafs  with  the  Feftuca  fpadicea  of  Gouan’s  liluftr.  Botan.  and  Linnseus’s  Syfi. 
Naturae,  ed  12.  He  alio  adds  the  following  fynomyms  from  the  Sherardian 
Herbarium. 

Gramen  paniculatum,  alpinum,  radice  crafliflima,  foliis  rigidis,  ftriatis,  et  afperis, . 
panicula  fufea  non  ariftata.  Michelii  Hort.  Pifan.  75. 

G.  montanum  panicula  fpadicea  crafliore.  Fournef.  Inf.  524. 

Nardus  fpuria  Narbonenfis.  C.  Bauh.  Pin.  13. 

Nardus  Gangitis  fpuria  Narbonae.  Lob.  Adverfar.  4 3. 

The  errors  of  Linnaeus  in  applying  the  above  lynonyma  are  remarked  upon.  A 
copy  of  Rudbeck’s  figure  from  his  Campi  Elyfii  is  giyen  in  the  Tranfadtions. 
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XII.  On  the  Migration  of  certain  Birds , and  cu  other  Matters  relating  to  the  feathered 
Tribes.  By  William  Markwick,  Efq.  A/fociate  of  the  Linnean  Society . 

THE  fa<5ts  contained  in  this  paper  are  all  from  the  perfonal  obfervation  of  the 
author,  whofe  refidence  is  at  Catsfield,  near  Battle  in  SufTex,  about  five  miles 
from  the  fea  fide. 

He  gives  firft  a fynoptical  table  of  the  appearance  and  difappearance  of  a number  of 
birds  for  fixteen  years,  from  1768  to  1783;  to  which  are  fubjoined  Explanatory  Re- 
marks. Thefe,  as  containing  the  principal  refults  of  the  table,  with  various  curious 
particulars,  we  fhall  copy  for  our  readers. 

« Hirundo  ruftica— the  Swallow.  The  Swallow’s  firft  appearance  was  generally  about 
the  1 2th  of  April,  never  earlier  than  the  7th,  or  later  than  the  27  th  of  that  month ; 
and  I never  faw  it  later  in  the  year  than  the  16th  of  November,  and  then  only  a Angle 
bird  or  two,  the  generality  of  them  difappearing  long  before  that  time. 

“ Hirundo  urbica---//^  Martin.  This  bird  is  fomewhat  later  in  its  appearance  than 
the  foregoing  one,  we  having  never  feen  it  earlier  than  the  17th  of  April;  but  in 
general  it  does  not  appear  till  toward  the  latter  end  of  that  month,  z^d  frequently  not 
till  May,  having  one  year  not  been  feen  till  the  12th  of  May ; and  I never  faw  it  later 
in  the  year  than  the  13th  of  November;  but,  like  the  former,  the  generality  had 
difappeared  before. 

<c  Hirundo  Apus — the  Swift.  This  bird  is  later  in  its  appearance  than  either  of  the 
two  former  ones,  being  hardly  ever  feen  before  the  beginning  of  May,  twice  only  on 
the  28th  and  29th  of  April  during  the  whole  fixteen  years ; and  its  lateft  appearance 
was  on  the  1 8th  of  May ; nor  does  it  remain  fo  late  in  the  autumn  as  the  former  ones, 
the  lateft  I have  ever  obferved  it  being  the  2d  of  September. 

c<  Hirundo  riparia —the  Sand  Martin.  As  this  bird  is  not  near  fo  common  in  this 
country  as  the  other  fpecies,  my  obfervations  on  its  appearance  muft  be  uncertain, 
though  I believe  it  generally  makes  its  appearance  very  early,  as  I once  obferved  it 
on  the  8th,  and  another  year  on  the  10th  of  April ; but  fometimes,  indeed,  I did 
not  fee  it  till  late  in  the  year,  owing,  I fuppofe,  to  their  being  fcarce.  The  lateft  I 
ever  faw  it  in  the  autumn  was  the  25th  of  September. 

<c  Jynx  Torquilla—  -the  Wry  Neck.  The  firft  appearance  of  the  Wry  Neck  for  fixteen 
years  together  was  generally  about  the  13th  of  April,  never  earlier  than  the  26th  of 
< March,  nor  later  than  the  25th  of  April ; and  the  lateft  of  its  continuing  to  appear  was 
the  14th  of  September. 

<c  Cuculus  canorus  — the  Cuckoo.  The  firft  of  the  Cuckoo’s  being  heard  for  fixteen 
years  together  was  generally  about  the  latter  end  of  April,  never  earlier  than  the  17th 
of  that  month,  nor  later  than  the  5th  of  May;  and  it  continues  to  fing  till  about  the 
latter  end  ot  June,  the  26th  being  the  lateft  that  I ever  heard  it.  After  that  it  is 
filent,  though  it  continues  to  make  its  appearance  till  the  beginning  of  September, 
the  14th  of  that  month  being  the  lateft  period  of  my  feeing  it.  What  Willughby 
and  others  affert  concerning  this  bird’s  breeding  in  the  neft  of  a fmall  bird,  I know  to  * 
be  a fad,  having  myfelf  taken  a young  Cuckoo  out  of  the  neft  of  an  hedge-fparrow, 
and  kept  it  in  a cage  till  the  approach  of  winter,  when  it  died. 

cc  Caprimulgus  Europaeus— the  Coat  Sucker . I have  only  taken  notice  of  feeing  this 
bird  in  the  year  1781,  on  the  29th  of  May. 

I 2 “ Columba 
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“ Columba  Turtur —the  'Turtle.  I have  only  taken  notice  of  the  appearance  of  this 
bird  in  two  years,  1781  and  1782,  which  was  on  the  4th  and  nth  of  June. 

“ Scolopax  Rufticola- --/£<?  Woodcock.  The  fir  ft  appearance  of  the  Woodcock,  ac- 
cording to  my  journal  during  fixtcen  years,  has  been  generally  in  October,  never 
earlier  than  the  12th  of  drat  month ; and  as  to  its  continuance  with  us,  I never  faw  it 
later  than  the  10th  of  April.  We  have  had  two  or  three  inftances,  in  this  neigh- 
bourhood, of  young  Woodcocks  being  (hot  in  the  fummer-time  ; and  I think  I 
once  faw  an  egg  of  this  bird  taken  out  of  a neft  in  the  neighbourhood  : but  their 
breeding  here  is  very  uncommon,  and  owing,  I fuppofe,  to  accident;  the  old  ones 
perhaps  having  been  wounded  by  fportfmen  in  the  winter*  and  fo  dilabled  from 
taking  a long  journey  in  the  fpring. 

“ Scolopax  Gallinago — the  Snipe.  This  bird  alfo  generally  makes  its  firfl:  appearance- 
in  O&ober:  I once  faw  it  fo  early  as  the  29th  of  September,  and  the  14th  of  April: 
was  the  laft  of  my  feeing  it  here. 

“ Scolopax  Gallinula— the  Jack  Snipe.  This  bird  is  not  fo  frequently  met  with  as 
the  foregoing,  fo  that  I cannot  fpeak  with  certainty  as  to  its  appearance ; though  I 
believe  it  is  fome  time  later  than  the  common  Snipe,  the  earlicft  of  my  feeing  it  being 
the  20th  of  November,  generally  not  before  December;  though  it  feems  to  continue 
with  us  late,  as  I have  feen  it  on  the  i$th  of  April. 

“ Corvus  Cornix — the  Royjlon  Crow.  This  bird,  being  feldom  feen  far  from  the 
fea-coaft,  has  not  been  very  frequently  obferved  by  me.  The  earlieft  of  its  appear- 
ance, according  to  my  journals,  was  the  17th  of  October;  and  I never  faw  it  after 
the  14th  of  April,  that  being  the  lateft:  of  my  obferving  it,  according  to  my  notes. 

“ Turdus  pilaris— the  Fieldfare.  This  bird  is  very  uncertain  in  its  appearance.  Some 
years  great  flocks  of  them  are  early  to  be  feen ; other  years  very  few , and  thofe  not  till  late 
in  the  winter:  which  variation,  as  to  the  time  of  their  appearing,  is  caufed,  as  I fup- 
pofe, by  the  different  degrees  of  cold  in  the  different  winters.  The  earlieft  appear- 
ance of  this  bird  that  I have  obferved,  was  on  the  26th  of  October,  and  the  lateft  of 
my  feeing  it  was  the  8 th  of  April. 

« Turdus  iliacus— the  Red  Wing.  This  bird  is  alfo  very  uncertain  as  to  the  time  of 
its  firft  appearance,  but  feems  to  be  later  in  its  vifits  than  the  foregoing;  for,  according 
to  my  journal,  the  14th  of  December  is  the  earlieft  of  its  appearance,  and  in  general 
I did  not  fee  it  till  Januaiy  or  February.  In  March  and  the  beginning  of  April, 
when  the  weather  is  fine,  the  Red  Wings  affemblc  together  on  the  tops  of  high  trees, 
and  fing  very  melodioufly ; foon  after  which  they  leave  us,  the  13th  of  April  being 
the  lateft  of  my  feeing  thtfe  birds. 

« Rallus  Crex — the  Land  Rail.  The  firft  appearance  of  this  bird  I cannot  fpeak 
to  v/ith  any  great  certainty,  having  feldom  met  with  it  before  the  feafon  for  fhooting 
Partridges,  September ; though  it  has  twice  made  its  appearance  in  Auguft,  once  on 
the  24th,  and  the  other  time  on  the  27th.  And  how  long  it  continues  with  us  is 
alfo  uncertain ; though  I do  not  recoiled  ever  to  have  feen  it  fo  late  in  the  year  as 
November.  That  it  is  a bird  of  paffage,  and  that  its  flay  with  11s  is  Abort,  is  moft 
probable  ; for  it  does  not  breed  here,  and  certainly  leaves  us  before  the  winter  com- 
mences. From  its  generally  flying  very  flow,  and  to  all  appearance  weakly,  one 
would  fuppofe  it  ill  adapted  to  long  and  quick  flight:  but  that  it  can  exert  itfelf  on 
occafion,  I have  been  an  eye  witnefs ; having  feen  it  fly  with  amazing  fwiftnefs,  equal 
to  that  of  any  Hawk : it  alfo  runs  very  faff. 
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fC  Fringilla  Spinus — the  Si/kin,  or  Aberdavine.  This  little  bird  was  obferved  only 
in  the  years  1768,  1769,  1774,  1780  and  1781.  It  is  undoubtedly  a bird  of  paflage, 
fpending  a ffiort  time  with  us  early  in  the  fpring,  probably  in  its  pafiage  from  one 
country  to  another,  as  it  neither  breeds  with  us  in  fummer,  nor  appears  here  in  the 
winter.  I never  faw  it  before  the  5 th  of  April,  nor  after  the  30th  of  the  fame  month. 

I obferve  it  feeds  on  the  feeds  which  are  in  the  cones  of  the  fir.  With  usfit  is  called 
the  Barley- bird,  from  its  appearing  about  the  time  of  fowing  barley,  and  continuing 
with  us  no  longer  than  the  barley-fowing  lafts. 

cc  Mr.  Latham  fays  it  is  not  unfrequent  in  England  in  the  winter.  With  us  it  is 
feldom  feen  at  all.  I never  faw  it  in  the  winter.  The  longeft  ftay  I ever  obferved  it 
to  make,  was  from  the  roth  to  the  30th  of  April  in  the  year  1780. 

“ Lanius  CoiLurio — the  red-backed  Butcher  Bird.  This  bird  breeds  with  us,  and 
generally  appears  about  the  9th  or  10th  of  May;  having  never  Teen  feen  by  me 
earlier  than  the  9th  of  May,  and  one  year  I did  not  fee  it  till  the  7th  of  June. 

“ Motacilla  Phcenicurus — the  Redftart.  Mot.  Trochilus ---Willow  Wren.  Mot. 
Sylvia— While  Throat.  Mot.  Oenanthe — Wheat  Ear}  and  Mot.  Lufcinia — 
A ightingale. 

“ Thefe  fmall  birds  generally  appear  pretty  early  in  April,  and  continue  to  make 
their  appearance  till  September,  fometimes  rather  later,  as  I have  feen  the  Wheat 
Ear  and  Willow  Wren  in  0<5tober.  The  fame  temperature  of  the  air  in  the  fpring, 
which,  invites  the  flies  and  other  fmall  infedts  to  come  forth,  brings  thefe  birds  to 
feed  on  them.  But  whether  they  come  out  from  their  hiding  places,  as  the  infcdls 
do,  or  whether  they  come  from  far  diftant  countries,  is  a queftion  not  yet  determined 
by  naturalifts.  Probably  the  life  of  infedts  is  terminated  with  the  fummer,  and  the 
infedts  of  the  following  year  are  produced  from  eggs,  which  are  hatched  by  the  warmth 
of  the  fpring  : but  no  naturalift  ever  afierted  that  this  was  the  cafe  with  birds.  Their 
life  is  certainly  prolonged  from  year  to  year;  but  how  they  difpofe  of  themfelves 
during  the  winter,  is  the  queftion.  I never  faw  thefe  birds  in  the  winter,  the  earlieft 
of  my  feeing  any  of  them  being  on  the  13th  of  March,  when  I faw  the  Wheat  Ear. 

“ Mufcicapa  Grifola — the  Fly  Catcher.  Mot.  Atricapilla— Black  Cap.  and  Mot,. 
Rubetra — Whin  Chat. 

“ Thefe  birds  appear  fomewhat  later  than  the  foregoing,  but  I never  faw  any  of 
them  in  the  winter. 

“ I will  here  beg  leave  to  mpntion  a few  particulars  refpedting  other  birds  which 
have  engaged  my  notice:  the  white  Water-wagtail,  the  grey  Water- wagtail,  and  the 
yellow  Water-wagtail. 

“ How  the  Water-wagtails  difpofe  of  themfelves  in  the  winter,  is  the  moft  difficult 
to  account  for  of  any  birds  I know;  for  though  the  generality  of  them  difappear  in  the 
autumn,  yet  they  are  often  feen  in  the  middle  of  winter.  If  there  happens  to  be  a 
fine  day,  and  the  fun  fliines  bright,  thefe  birds  are  fure  to  make  their  appearance,, 
chirping  brifkly,  and  feemingly  delighted  with  the  fine  weather : whereas,  perhaps, 
they  had  not  been  feen  for  three  weeks  or  a month  before.  Jn  fhort  they  are  never 
feen  in  winter  but  on  a fine  day.  Where  do  they  come  from  ? Certainly  not  from  a 
far  diftant  country ; there  not  being  time  for  a very  long  journey  in  the  ipace  of  a 
Angle  day ; and  befides,  they  never  feem  to  be  tired  or  lifelefs,  but  are  very  brifk 
and  lively. 

“ Sterna  Hirundo  & Sterna  minuta-— Sea  Swallows . Thefe  birds  are,  as  I fuppofe, 

fummer. 
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fummer  birds  of  paffage  ; appearing  on  our  fea  coafts  about  April  or  May,  and  con- 
tinuing with  us  till  the  autumn.  T he  earlieft  that  I have  obferved  the  great  Sea 
Swallow,  Sterna  Hirundo,  was  the  15th  of  April  j the  leffer,  or  Sterna  rninuta,  the 
24th  of  April ; and  the  black  Sea  Swallow,  Sterna  fiffipes,  is  fo  rare,  that  in  fixteen 
years  I obferved  it  but  once,  and  that  was  on  the  28th  of  April. 

tc  As  to  the  time  of  their  leaving  us,  I cannot  fpeak  with  any  certainty.  I once 
faw  the  leffer  Sea  Swallow  fo  late  as  the  15th  of  Oftober. 

<c  Motacilla  Atricapilla™ the  Black  Cap,  fings  very  prettily,  and  has  a note  fome- 
what  like  the  Nightingale ; for  when  I firft  heard  it,  I took  it  for  that  bird,  till  I had 
feen  it.” 

cc  Charadrius  Oedicnemus— -the  Stone  Curlew , whiffles  in  the  evening.  I heard 
this  bird  June  17th,  1770,  amongft  the  corn  on  the  downs  not  far  from  Eaffbourn, 
where  I fuppofe  it  breeds. 

“ Corvus  Corax — the  Raven.  There  feems  a wonderful  antipathy  between  this 
bird  and  the  Corvus  frugilegus,  or  Rook.  In  the  year  1778,  asfoon  as  a Raven  had 
built  her  neft  in  a tree  adjoining  to  a very  numerous  rookery,  all  the  Rooks  imme- 
diately forfook  the  fpot,  and  have  not  returned  to  build  there  fmce. 

“ At  the  Bilhop  of  Chichefter’s  rookery  at  Broomham  near  Haftings  in  SuiTex, 
upon  a Raven’s  building  her  neft  in  one  of  the  trees,  all  the  Rooks  forfook  the  fpot; 
but  they  returned  to  their  haunt  in  the  autumn  following,  and  built  nefts  there  the 
fucceeding  year.  When  this  circumftance  took  place,  the  good  Bilhop  was  very 
ill.  The  flight  of  the  Rooks  (for  at  firft  the  caufe  of  it  was  not  known)  was  con- 
fidered  by  the  country  people  as  ominoufly  portending  the  death  of  the  polTefTor. 
However,  his  Lordlhip  happily  recovered  and,  in  the  meantime,  the  flight  of  thefe 
poor  prophets  was  better  accounted  for. 

“ Motacilla  Regulus — the  golden- crowned  Wren.  This  bird  though  the  fmalleft  of 
any  except  the  humming-bird,  and  to  appearance  the  moft  delicate,  is  yet  hardy 
enough  to  endure  the  cold  of  our  fevereft  winters ; for  it  is  now  (January  26th,  1776) 
the  ievereft  weather  I ever  remember,  and  yet  it  is  chirping  before  me. 

tc  Before  I conclude  this  article,  I will  beg  leave  to  mention  a few  birds  found 
in  my  neighbourhood,  which  are  rarely  met  with.  And  I do  this  the  more  readily, 
as  I am  defirous  of  affording  evidence  of  the  fouthern  fituations  in  which  they  have 
been  taken.  They  are  the  Scolopax  lapponica,  the  Jmall  Curlew , or  red-breafied 
Godwit ; the  Tringa  Glareola,  or  brown-fpotted  Sandpiper ; the  Ampelis  garrulus,  or 
Chatterer ; and  the  Fringilla  Montifringilla,  or  Br ambling.” 

The  "Tringa  Glareola  having  never  been  figured  by  any  author,  Mr.  Markwick 
gives  a drawing  of  it,  with  a particular  defcription.  It  is  the  Wood  Sandpiper  of 
Latham’s  Synopfis.. 


7X1III.  TheHiJlory  and  Difcription  of  a new  Species  ofFucus.  Thom  as  Wood  ward,  Efq. 

Fellow  of  the  Linnean  Society. 

A Plant  of  the  order  of  Algje  has  been  long  found  in  great  quantities  w'afhed 
upon  the  fea-beach  at  Yarmouth,  which  appeared  to  be  a non-defcript.  Its 
place  of  growth  was  alfo  unknown,  till  in  1787,  Mr.  Woodward,  viliting  Cromer  in 

Norfolk, 
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Norfolk,  found  it  growing  in  plenty  among  the  agglutinated  (tones,  which  form  the 
beach  there.  In  the  following  winter,  he  received  from  Mr.  Wigg  of  Yarmouth,  a 
ipecimen  of  it  in  a ftate  of  fru&ifkation,  which  has  enabled  him  to  defcribe  it.  He 
gives  the  following  fpecific  character  of  it. 

Fucus  (fubfufcus)  fronde  filiformi,  ramofifiima,  ramis  ramulifque  fparfis,  foliis 
fubulatis  fubalternis,  fruCtificationibus  paniculatis,  capfulis  fuboCtofpermis. 

Place  in  the  genus,  next  to  Fucus  filiquofus. 

Hab.  Cromer  on  the  coaft  of  Norfolk.  Duration  o ? 


XIV.  Account  of  a Jingular  Conformation  in  the  Wings  of  forne  Species  of  Moths 
By  Mr.  Esprit  Gt  o r n a , of  Burin,  Foreign  Member  of  the  Linnean  Society. 


THIS  paper  (written  in  French)  begins  with  fome  general  remarks  on  the  yet 
imperfeCt  ftate  of  Fmtomology.  The  author  then  proceeds  to  exprefs  his  furprife 
that  certain  parts  l'ufficiently  diitingui  (liable  in  the  wings  of  the  Sphynxes  and  Phalenas, 
fhould  have  remained  unnoticed.  Of  thefe  he  gives  the  following  defcription.  From 
the  bafe  of  the  lower  wing  proceeds  a point  towards  its  anterior  part,  more  or  lets 
long,  according  to  the  fize  of  the  inleCt,  of  a cruftaceous  nature,  hard,  elaftic  and 
refitting,  the  purpofe  of  which  is  to  retain  the  upper  wing  in  its  place  •,  for  which 
realon  he  calls  it  a fpring  ox  fulcrum.  It  makes  with  the  lower  wing  an  angle  of  from 
15  to  30  degrees.  There  is  befides  a contrivance  of  a fort  of  ring  attached  to  the 
principal  rib  of  the  upper  wing,  which  holds  down  the  fpring,  allowing  it  free  aCtion. 
This  fecond  part  only  belongs  to  the  males  ; in  the  females  its  place  is  fupplied  by  a 
bundle  of  fmall  threads  united  together. 

After  this  defcription,  illuftrated  by  figures,  the  writer  gives  a lift  of  thofe  fpecies 
of  Sphynx  and  Phalaena  in  which  he  had  obferved  this  apparatus  in  one  or  both  fexes, 
with  the  length  of  the  fpring  and  number  of  the  filaments  in  fome  inftances.  He  con- 
cludes with  fuggefting,  whether  thefe  parts  might  not  be  ufefully  reforted  to  in  clafll- 
fying  infeCts,  or  at  leaf!  in  diftinguifhing  the  fexes. 

To  this  paper  is  annexed  the  following  note. 

“ This  curious  apparatus  affixed  to  the  wings  of  Moths,  which  Mr.  Giorna  con- 
fiders  as  a new  difcovery,  has  been  long  known  to  many  of  the  Englifh  collectors  of 
Butterflies  and  Moths : it  is  claimed  (and  a good  account  given  of  it  with  accurate 
figures)  by  Mr.  Mofes  Harris,  in  a work  of  his,  entitled.  An  Effay  preceding  a Sup- 
plement to  the  Aurelian,  wherein  are  confidered  the  'Tendons  and  Membranes  of  the  wings  of 
Butterflies , &c.  In  this  work  the  ufe  and  aCtions  of  thefe  fprings  appear  to  be  well 
defined  and  explained ; and  Mr.  Harris  obferves  that  it  pertains  only  to  the  males, 
the  females  having,  inftead  of  the  fprings,  four  fmall  hairs  or  briftles.  It  was  thought, 
however,  proper  to  publifh  this  account,  as  Mr.  Giorna  has  carried  the  matter  fur- 
ther than  Mr.  Harris,  and  it  is  hoped  will  excite  others  to  purfue  the  fubjeCt.” 
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XV.  Obfervations  on  the  Language  of  Botany.  By  the  Rev.  T homas  Mart  yn,  B.D.  F.  R.S. 

Projeffor  of  Botany  in  the  Univerfity  of  Cambridge,  and  Fellow  of  the  Linnean  Society. 

f'lPHE  two  fundamental  principles  of  Botanical  language  laid  down  by  this  writer, 
| are,  “ift.  that  we  fhould  adhere  as  ciofely  as  pofiibie  to  the  Linnean  ianguage 

itfelf.  ad.  that  we  fhould  adapt  the  terminations,  plurals,  compounds  and  deriva- 
tives, to  the  ftrudture  and  genius  of  our  fterling  Engliffi.”  By  following  the  firft  rule, 
tire  advantage  of  an  univerfal  language  is  gained,  and  with  no  more  difficulty  than  if 
te  ms  were  invented  for  the  peculiar  ufe  of  each  national  language.  Yet  it  admits 
cf  this  exception  ; that  where  a figniftcant  Engliffi  term  has  been  in  long  and  general 
if,  it  ought  to  be  preferred.  Thus  it  would  be  abfurd  to  fubftitute  folium  for  leaf, 
< r femen  for  feed.  Alfo,  when  an  eafy  compound  word  in  Engliffi  can  be  formed,  in- 
i e d of  a fefquipedalian  Latin  one,  it  may  be  preferable  ; as  funnel-Jhaped  rather  than 
v f .ndildform ; and  the  like.  The  ufe  of  the  fecond  rule  is  manifeft  to  give  more 
regularity  to  our  language,  and  avoid  the  barbarifms  which  difgrace  it  beyond  almoft 
any  other.  Thus  Latin  terminations  in  a,  us  and  um  which  are  foreign  to  the  original 
nature  of  our  language,  ffiould  if  poffible  be  dropt  for  more  analogical  ones ; and 
nc diary  may  be  ufed  for  nedlarium  fiyle,  for  fly  l us  ; glume  for  glum  a,  &c.  The  Englifh 
plural  in  a ffiould  alfo  be  always  employed  inftead  of  thole  of  the  Latin  declenfions. 
Other  fimilar  obfervations  are  added}  but  the  writer  means  rather  to  fuggeft  general 
hints  than  to  exhauft  his  fubjefl. 


XVI.  Cbfervatiors  on  the  Genus  of  Begonia.  By  Jonas  Dryander,  M.  A.  Libr.R.S. 
and  Memler  of  the  R.  Acad,  of  Sciences  of  Stockholm,  Fellow  of  the  Linnean  Society. 

THE  genus  Begonia,  firft  eftabliffied  by  Plumier,  and  publiffied  in  1700  by 
Tournefort,  has  been  fince  ranged  by  different  botanifts  very  differently,  and 
is  termed  by  Juffieu  Genus  nulli  vere  affine.”  Its  fpecies  have  likewife  been  very 
imperfectly  eftabliffied.  One  of  them  having  flowered  in  Odtober  1788,  in  Mr.  Lee’s 
garden  at  Hammerfmith,  Mr.  Dryander  was  induced  to  ftudy  the  genus  Begonia  for 
the  purpofe  of  determining  that  plant;  and  having  an  opportunity  of  comparing  dried 
fpecimens  of  feveral  fpecies,  and  the  affiftance  of  deferiptions  of  fome  by  Drs.  So- 
lander  and  Koenig,  together  with  the  knowledge  to  be  gained  from  printed  books, 
he  was  induced  to  lay  before  the  Society  the  refult  of  his  refearches.  He  offers  it 
only  as  a fketch  of  the  imperfedt  knowledge  we  have  of  this  genus,  the  variations 
of  which  in  the  parts  of  frudtification  are  fo  great,  that  he  feems  to  think  it  might  be 
convenient  to  divide  it  into  feveral  artificial  ones. 

The  following  is  his  charadter  of  the  genus. 

BEGONIA.  Fourn . Jnfl.  660.  tab.  442.  Lin.  Gen.  PI.  ed.  i.  n.  901.  ed.  vi.  n.  1156. 
Ludw.  Ref.  Gen . 1737.  p.  49.  1747.  n.  1044.  1760.  n.  1266.  Adanf.  Fam.  p.  244. 
I am.  Enjcycf  i.  p>  393.  Gcertn.  Sem.  p.  156,  tab.  31.  Juff.  Gen.  p.  436. 

(Dixit  Plumier  in  memoriam  D.  Begon,  Regi  Gallias  ab  intimis  confffiis  et  rei 
nauticae  prsefedli  in  ora  Santonum,  cujus  merita  in  rem  herbariam  me  quidem 
latent.) 

Mafculi  Flores. 

Cai-.  nullus. 
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Cor.  Petala  quatuor  (in  oftopetala  6 — 9):  quorum  duo  oppofita  majora,  plerumque 
fubrotunda  (in  ferruginea  omnia  fubasqualia  oblonga). 

Stam,  Filamenta  numerofa  (15—100),  receptaculo  inferta,  breviffima,  interdum 
bafi  coalita.  Anther#  oblongse,  eredtae. 

* Feminei  Flores , plerumque  in  eodem  cum  mafculis  pedunculo  communi. 

Cal.  nullus. 

Cor.  Petala  plurimis  quinque,  aliis  (4,  7,  18,  19,  21)  fex,  aliis  (8,  16)  forte  qua- 
tuor, plerumque  intequalia. 

Pist.  Germen  inferum,  triquetrum,  in  plurimis  alatum.  Styli  plerifque  tres,  bifidi. 
Stigmata  fex. 

Per.  Capjula  plerifque  triquetra,  alata,  trilocularis,  bafi  fecus  alas  dehifcens  j aliis 
(5,  6)  bilocularis  j aliis  (4,  18)  forte  unilocularis. 

Character  EJfentialis. 

Masc.  Calyx  nullus.  Corolla  polypetala.  Stamina  numerofa. 

Fem.  Calyx  nullus.  Corolla  polypetala,  fupera.  Capjula  alata,  polyfperma. 

Habitus  Generis. 

Tota  planta  carnofa, 

Caulis  plerifque  herbaceus,  fed  fpecies  quaedam  acaules. 

Folia  petiolata,  in  caulefcentibus  alterna. 

Stipul#  ad  bafin  petiolorum  binas. 

Pedunculi  plerifque  dichotomi,  in  caulefcentibus  axillares. 

Locus  Natalis. 

Inter  tropicos,  in  Afia  et  America.  In  Africa  continente  nulla  fpecies  hucufque 
inventa,  fed  in  infulis  adjacentibus  tres. 

He  then  gives  the  lpecific  character,  fynonyms,  and  in  feveral  inftances  the  de- 
fcription,  of  twenty  one  fpecies,  illuftrated  by  fome  plates  j and  adds  a lift  of  eight 
obfcure  or  miftaken  fpecies. 


XVII.  On  the  Genus  of  Symplocos , comprehending  Hopea , Alfionia , and  Ciponima . 
By  Mr.  Charles  Louis  L’Heritier,  of  the  Academy  of  Sciences  at  Paris , Foreign 
Member  of  the  Linncan  Society. 

THE  writer  has  no  doubt  of  the  propriety  of  refering  thefe  four  genera  to  that 
of  Symplocos,  and  wifhes  he  were  as  certain  with  refpedt  to  the  clafs  and 
Ipecies.  He  thus  charadterifes  the  genus. 

SYMPLOCOS.  Character  ejfentialis.  Calyx  fuperus,  quinquepartitus,  Petala 
5—10,  ball  coalita.  Ordines.  plures  filamentorum  corollas  adnati.  Germen  inferum. 
Drupa  nuce  tri-quinqueloculari. 

Character  naturalis.  Cal.  Perianthium  fuperufti,  campanulatum,  quinquepar- 
titum : laciniis  fubrotundo-ovatis,  concavis,  villolis,  perfiftentibus. 

Cor.  quafi  mo'.opetala,  campanulata,  calyce  longior,  receptaculo  inferta  petalis  f. 
laciniis  5--- 10,  ovatis,  integerrimis,  reflexis,  bafi  in  tubum  longitudine  calycis  coalitis, 
fimul  deciduis. 

St.*  \t.  ftiamenta  numerofa,  fubmonadelpha,  f.  bafi  inasqualiter  connexa,  linearia, 
plana,  erect?.,  tubo  corollte  adnexa  vixque  breviora,  in  plures  ordines  imbricata j 
exterioribus  lenfim  longioribus  latioribufque.  Anthers  fubrotundae,  biloculares, 
eredtse. 
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Pist.  Germen  inferum,  turbinatum,  apice  fubemerfum.  Stylus  filiformis,  longi- 
tudine  ftaminum.  Stigma  capitatum,  fubquinquelobum. 

Per.  Drupa  oblonga,  oleasformis,  unilocularis,  calyce  coronata. 

Sem.  Nux  ejufdem  formae,  ftriata,  tri-quinquelocularis:  nucleis  teretibus  oblongis. 

Car.  Linnaeus  nomine  primus  Hopeam  et  Symplocon  inter  Polyadelphas,  Aubletius 
Ciponimatn  et  Linnaeus  fecundus  Alftoniam  in  Polyandria,  collocavere.  E charaderi- 
bus  genuinis  fupra  dedudis  patet  has  omnes  ad  Monadelphiam  et  in  unum  genus 
revocandas  efie.  Symplocos,  utpote  antiquius,  erit  nomen  genericum.  Locum  ordinis 
vindicat  Symplocos  hinc  inter  Gordoniam  et  Camelliam  quibus  germen  eft  fuperum, 
inde  inter  Guftaviam  et  Carolineam  quae  gaudent  germine  infero. 

The  Species  he  defcribes  are  S.  Martinicenfis,  S.  Ciponima.  S.  Arechea.  S- 
Tindoria.  S.  Alftonia. 


XVIII.  On  the  Genus  of  Calligonum,  comprehending  Pterococcus  and  Pallajia.  By  the  fame. 

TOURNEFORT  in  his  travels  in  Armenia  had  difcovered  a new  Ihrub,  to 
which  he  gave  the  name  of  Pclygonoides  Orientate  Ephedra  facie.  ^ From  this 
Linnaeus  eftablifhed  his  genus  of  Calligonum.  Another  plant  of  this  genus  was  dif- 
covered in  the  neighbourhood  of  the  Cafpian  fea,  by  Pallas,  who  not  attending  to 
preceding  botanifts,  made  it  a fpecies  of  a new  genus,  under  the  name  of  Pterococcus 
aphyllus.  In  a fubfequent  volume  he  aflerted  it  to  be  the  fame  with  the  Poly- 
gonoides  of  Tournefort.  To  this  plant,  Linnseus  the  younger  gave  the  name  of  its 
difcoverer,  calling  it  Pallafia  cafpica.  The  prefent  writer  has  reftored  it  to  the  genus 
Calligonum,  and  given  the  following  more  accurate  character  of  that  genus. 

CALLIGONUM.  Character  effentialis.  Cal.  quinquepartitus.  Cor.  nulla.. 
Filamenta  circiter  1 6,  baft  fubcoalita.  Germen  fuperum,  tetraedrum.  Styli  4. 
Nux  cruft  a polyptera  S.  polychseta,  unilocularis. 

Character  naturalis.  Cal.  Perianthium  monOphyllum,  ball  turbinatum,  limbo 
quinquepartitum : laciniis  fubaequalibus,  fubrotundis,  patentibus,  demum  obfolete 
reflexis,  perfiftentibus,  duabus  exterioribus  paulo  minoribus. 

Cor.  nulla  (nifi  calycem  dicas.) 

St  am.  Filamenta  circiter  16,  divergentia,  capillaria,  inferne  iubincrafiata  pube- 
fcentia,  bafique  leviter  coalita  germen  nedarii  inftar  ambientia,  marcefcentia. 
Antherae  fubrotundae,  biloculares,  peltatae. 

Pist.  Germen  fuperum,  ovatum,  tetraedrum,  acuminatum.  Styli  tres  vel  ftepius  4, 
filiformes,  patentes,  baft  fubcoaliti  feu  definentes  in  acumen  germinis,  filamentis  vix 
breviores.  Stigmata  tot  quot  ftyli,  capitata. 

Per.  nullum  ( nil!  crufta  nucis.) 

Sem.  Nux  corticata : cortice  exfucco  infeparabili ; oblonga,  tetraedra,  tetraptera, 
unilocularis,  evalvis : alis  nunc  membranaceis  longitudinaliter  bipartitis  dentatis  crifpis, 
nunc  fetofis ; fetis  ramofis  rigidis  mollibus  : nucleo  ejufdem  formse. 

He  then  defcribes  as  fpecies  under  this  genus>  the  C.  polygonoides,  C.  comofumj 
and  C,  Pallafia, 


XIX.  QU 


XIX.  Obfervations  on  Poly  podium  Oreopteris , accompanied  with  a Specimen  from  Scotland . 
By  Mr.  J.  Dickson,  Fellow  of  the  Linnean  Society . 

THIS  plant  has  been  miftaken  by  all  the  Englifh  botanifts.  Mr.  Dickfon  points 
out  lome  of  the  moll  remarkable  particulars  in  which  it  differs  from  P.  Thelyp- 
teris,  with  which  it  has  been  confounded. 


XX.  Account  of  a fpinning  Limaxy  or  Slug.  By  Mr.  T homas  Hoy,  of  Gordon 

Caftle.  A.  L.  S. 

“ ^T  is  well  known  that  feveral  infedts,  fuch  as  fpiders,  and  the  caterpillars  of 
“ many  fpecies  of  moths,  can  convey  themfelves  fafely  through  the  air,  without 
“ wings,  by  means  of  filk  lines  or  threads,  fpun  out  of  their  own  body ; but  it  has 
« not  been  obferved  as  far  as  I know,  that  any  fpecies,  arranged  under  Linnaeus's 
<c  clafs  of  vermes,  is  poffeffed  of  a fimilar  power  of  felf  conveyance.”  The  following 
inftance,  however,  obferved  by  the  author,  proves  the  fa£t.  In  going  through  a 
plantation  of  Scotch  firs,  he  obferved  a fmall  fnail,  or  rather  flug,  (Limax)  hanging 
from  a branch  of  one  of  them,  by  a fingle  thread  or  line,  attached  to  its  tail.  “ This 
thread,  at  a diftance  of  an  inch  and  a half  from  the  animal,  was  as  fine  as  thofe  of  the 
Aranea  diadema , but  grew  thicker  as  it  approached  to  its  body,  and  at  its  junction  to 
the  tail  was  broad,  and  flat,  correfponding  to  the  fize  of  that  part.  The  flug 
was  four  feet  below  the  branch,  and  four  feet  from  the  ground,  to  which  it  was  gra- 
dually approaching,  at  the  rate  of  an  inch  in  about  three  minutes.” 

This  line  feemed  to  be  formed  from  the  flimy  exudation,  fecreted  from  the  pores 
on  its  furface,  and  appeared  to  require  fbme  exertion  in  the  animal,  to  keep  up  the 
fupply.  This  exertion  con  filled  in  a particular  motion  of  the  head,  by  which  the 
whole  animal  was  made  to  turn  round,  and  which  therefore  twifled  the  thread. 

This  flug  feemed  to  be  of  a fpecies  between  the  Limax  agreftis  and  flavus . Linn.. 
Its  fpecific  chara&er  might  be, 

Limax  (flans ) cinereus  margine flavo. 

To  this  paper  there  is  fubjoined  a note  by  Dr.  Shaw,  mentioning  his  having 
obferved  a fimilar  phenomenon  in  September,  1776,  but  which  from  his  not  having 
found  it  noticed  by  any  other  writer,  he  confidered  as  an  accidental  circumftance. 


XXI.  De/criptions  of  three  new  Animals  found  in  the  Pacific  Ocean.  By  Mr.  Archibald 

Menzies,  Fellow  of  the  Linnean  Society. 

1.  ECHENEIS  lineata.  Plate  4.  Fig.  3.  No.  1. 

E CAUDA  cuneata,  ftriis  capitis  decern,  lineis  albis  utrinque  duobus  longitudi- 
. nalibus. 

Habitat  in  Oceano  Pacifica , inter  Lropicos , tefiudini  adharens. 

The  body  of  this  fifh  is  about  five  inches  long ; fubulate,  fmooth,  and  of  a dark 
brown  colour  j dotted  ail  over  with  minute  darker  fpots,  and  ornamented  with  two 
whitifh  longitudinal  lines  on  each  fide,  which  begin  at  the  eyes  and  end  in  the  tail. 
The  under  mandible  is  a little  longer  than  the  upper,  and  both  are  furnifhed  with 
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minute  teeth.  The  clypeus  on  the  top  of  the  head  has  but  ten  tranfverfe  ftreaks, 
which  is  the  chief  diftinCtion  of  this  fpecies. 

B io,  P 18,  D 33,  V 5,  A 33,  C 14. 

2.  FASCIOLA  clavata.  Plate  4.  Fig.  3.  No.  2. 

F.  corpore  teretiufculo  annulato  rugofo  albido  poftice  gibbofo. 

Habitat  in  Oceano  Pacifico , fapius  in  ventriculo  Scombri  Peiarnidis. 

This  little  animal  is  about  two  inches  long,  having  a foft  cylindrical  body  annulated 
with  fine  wrinkles ; and  towards  the  extremity  it  becomes  fpherically  gibbofe,  ending 
in  the  anal  aperture,  and  ftrongly  marked  with  tranfverfe  ruga.  About  two  thirds 
of  its  length  from  this  extremity,  the  ventral  aperture  protrudes;  from  which  to  the 
mouth  it  becomes  very  fiender,  and  on  the  under  fide  fomewhat  deprefied. 

In  moving,  it  fattens  itfelf  alternately  by  the  ventral  aperture  and  its  mouth,  raifing 
its  fiender  neck  between  them  into  an  arched  form  like  a leech,  and  in  this  manner 
drags  its  body  along  with  a flow  motion. 

It  is  of  a whitifh  colour,  fomewhat  pellucid,  difcharging  at  its  mouth  a black- 
coloured  fluid,  which  can  eafily  be  perceived  through  its  body.  I have  often  found 
it  in  the  maws  of  the  boneto,  between  the  Tropics,  in  the  Pacific  Ocean. 

3.  HIRUDO  branchiata.  Plate  4.  Fig.  3.  No.  3. 

H.  deprefia  attenuata  albida,  fetis  lateralibus  ramofis  utrinque  7,  interaneis  fufcis 
bifidis  perlucentibus. 

Habitat  in  Oceano  Pacifico , teftudini  adharens. 

The  body,  when  moving,  is  about  an  inch  long,  of  a whitifh  pellucid  colour,  foft, 
deprefied,  annulated  with  fine  rugae,  and  towards  the  head  attenuated,  having  a row 
of  foft  pellucid  branchy  briftles  on  each  fide,  oppofite  to  one  another,  making  in  all 
feven  pair.  The  head  is  fmall  and  truncated ; but  the  other  extremity  is  larger, 
round,  and  dilated.  The  entrails  appear  through  the  body,  bifid,  and  of  a dark  brown 
colour.' 

' This  fpecies  was  found  in  great  abundance  adhering  to  a turtle,  in  the  Pacific  Ocean, 
between  the  T ropics. 


XXII.  Remarks  on  the  Genus  Veronica.  By  the  President. 

THE  purpofe  of  this  paper,  is  to  remove  the  obfcurity  which  has  been  thrown 
upon  feveral  fpecies  of  this  large  genus.  It  having  in  many  inftances  originated 
with  Linnaeus,  its  removal  could  only  be  expe&ed  from  the  inveftigation  of  his  Her- 
barium and  original  manufcripts.  The  fpecies  on  which  his  remarks  are  made,  are 
the  Jpuria , officinalis  (2 , kamtfcbatica,  alpina , multifida , latifoliay  agreftis , arvenfis , romana , 
acinifiolia,  peregrina , and  biloba.  He  concludes  with  descriptions  of  two  lpecies,  the 
gentianoides  and  filiformis3  from  Tournefort’s  Herbarium. 


XXIII.  Defcriptions  ofi  two  new  Species  of  Phalana.  By  Mr.  Louis  Bose,  of  Paris> 

Foreign  Member  of  the  Linnean  Society. 

THESE  are,  Pyralis  (tuberculana)  alis  anticis  grifeis  fufco-pundlatis  margine 
crafliori  antice  trituberculato. 

Tinea  (Sparrmanella)  alis  violaceo-nitentibus  maculis  numerofis  aureis,  majoriad 
jnarginem  tenuiorem. 

XXIV.  The 
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XXIV.  The  Botanical  Hijlory  of  the  Genus  ‘Dillenia , with  an  addition  of feveral  ncn-defcript 
Species.  By  Charles  Peter  Thunberg,  Knight  of  the  Order  of  IVafa,  Profeffor  of 
Botany  and  Medicine  in  the  Univerftty  of  Upfal , Foreign  Member  of  the  Linnean  Society . 

OF  the  Genus  Dillenia,  Linnaeus  has  only  conftituted  one  fpecies  in  his  fyftem, 
with  which  he  has  confounded  one  of  Rumphius’s.  M.  Thunberg  obferved 
three  new  fpecies  in  the  ifle  of  Ceylon,  fo  that  there  are  now  fix  known  fpecies.  He 
premifesto  the  defcription  of  thefe,  the  following  emendated  character  of  the  genus. 
Cal.  Perianthium  pentaphyllum : foliola  obovata,  obtufa,  concava,  coriacea,  intus 
glabra,  extus  villofa,  perfiftentia. 

Corolla  pentapetala,  decidua.  Petala  obovata,  inferne  attenuato-anguftata,  ob- 
tufiffima,  tenuilfime  fubcrenata,  concaviufcula,  calyce  longiora. 

Stam.  Filamenta  fubnulla,  fed.  Anther numerofiflimae,  germinis  ball  infertse, 
lineares,  aurantiacse,  linea  nigra  exaratte  calyce  breviores  Pollen  flavum. 

Pist.  Germen  fuperum,  ovatum.  Styli  plures,  eredti,  fimplices,  antheris  longiores. 
Stigmata  fimplicia.  Fruftum  maturum  videre  non  licuit. 

The  fpecies  are  thefe. 

i.  D.  (integra)  foliis  obovatis  obtufis  fubintegris,  pedunculis  unifloris. 

2.  D.  (fpeciofa)  foliis  oblongis,  rotundato-acutis  denticulatis,  pedunculis  unifloris, 

3.  D.  (elliptica)  foliis  elliptico-oyatis  acutis  ferratis,  pedunculis  unifloris. 

4.  D.  (retufa)  foliis  obovatis  truncatis  ferratis,  pedunculis  unifloris. 

5.  D.  (ferrata)  foliis  elliptico-ovatis  acutis  ferratis,  pedunculis  trifloris* 

6.  D.  (dentata)  foliis  ovatis  retufis  dentatis,  pedunculis  trifloris. 


XXV.  The  Botanical  Hijlory  of  Trifolium  alpejlre , medium , and  pratenfe.  By  Adam- 
Afzelius,  M.A.  Demonflrator  of  Botany  in  the  XJniverfity  of  Upfal,  Foreign  Member  of 
the  Linnean  Society. 

THE  writer,  having  been  for  ten  years  occupied  in  preparing  a new  edition  of 
the  Flora  Suecica  of  Linnaeus,  thought  himfelf  well  acquainted  with  almoft  all 
the  Swedifh  plants  deferibed  by  that  author ; but  upon  coming  into  England  he  was 
furprized  in  finding  that  many  of  the  commoneft  plants  in  Sweden  bear  quite  different 
names  here.  This  obliged  him  to  examine  whether  the  Englifh  or  Swedifh  botanifts 
beft  underftood  the  names  ufed  by  their  mafter,  and  he  found  reafon  to  conclude  that 
the  error  was  not  always  on  one  fide.  Their  variance  is  the  lefs  furprizing,  as  Lin- 
naeus has  often-  mifquoted  fynonymous  names  from  ancient  authors,  and  as  his  cha- 
radteriftics  of  plants,  without  the  deferiptions,  are  too-  eoncife  always  to  diflinguifli 
them  from  all  others.  It  is  the  writer’s  intention  fucceffively  to  communicate  his 
obfervations  on  cafes  of  this  nature  ; at  prefent  he  confines  himfelf  to  three  fpecies  of 
Trefoil  which  have  been  much  confounded  with  each  other  and  with  other  fpecies. 
He  begins  with  what  he  calls  a brief  but  which  is  a very  minute,  hifbory  of  each,, 
tracing  them  through  all  the  botanical  writers,  under  their  names  and  difguifes.  He 
then  gives  a botanical  defcription  of  them  of  his  own,  > with  a lift  of  all  the  very  nu- 
merous fynonyms  undereach.  We  fhall  copy  only  the  fpecific  charadler, 
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1.  Trifolium  alpejlre,  fpicis  denfis,  corollis  fubaequalibus,  ftipulis  fetaceis  divcr- 
gentibus,  foliolis  lanceolatis,  caulibus  ftri&is  fimplicilTimis. 

2.  Trifolium  medium  t picis  laxis,  corollis  fubaequalibus,  ftipulis  fubulatis  conni- 
ventibus,  caulibus  flexuofis  ramofis. 

3.  Trifolium  pratenfe,  fpicis  denfis,  corollis  inasqualibus,  dentibus  calycinis  qua- 
tuor  aequalibus,  ftipulis  ariftads,  caulibus  adfcendentibus. 

He  concludes  with  a defcription  of  circumftances  common  to  all  the  three,  which 
are,  indeed,  very  numerous. 


XXVI.  An  Account  of  fever al  Plants  prefented  to  the  Linnean  Society , at  different  times , 
by  Mr.  John  Fairbairn  and  Mr.  Thomas  Hoy,  Fellows  of  the  Linnean  Society. 

'T'HESE  are,  Coftus  fpeciofus.  Statice  latifolia.  Sempervivum  ftellatum.  Aftra- 
A galus  leucophasus.  Mimofa  myrtifolia.  Mimofa  fuaveolens. 


XXVII.  Extrabl  from  the  Minute  Book  of  the  Linnean  Society. 

MR.  Dryander  communicated  to  the  Society  a fpecimen  of  an  incomplete 
Buprejlis , fent  to  Sir  Jofeph  Banks  from  the  committee  of  warehoufes  of  the 
Eaft  India  company,  on  account  of  the  damage  it  had  done  by  eating  through  fifteen 
pieces  of  muflin,  of  eight  or  ten  folds  in  each  piece.  It  exadtly  refembles  in  every 
thing  but  colour  the  B.  canaliculata.  Fabr.  Mant. 

Mr.  Latham  fent  to  the  Society  a drawing  of  a fingular  Pigeon,  with  a letter 
mentioning  its  being  found  in  a dovehoufe  along  with  another  fledged  in  the  ufual 
manner.  Its  peculiarity  confifted  in  not  having  a Angle  complete  feather  on  its  body, 
each  Angle  one  being  enclofed  in  a cafe  the  whole  of  its  length,  which  appears  to 
have  been  the  fame  cuticular  fubftance  with  that  covering  the  end  of  a new  feather 
at  its  firft  appearance.  In  this  cafe  it  was  protruded  unbroken  along  with  the  feather, 
to  the  length,  in  fome  of  the  quills,  of  fix  inches.  The  bird  lived  above  a month 
after  being  taken. 

The  Prefident  exhibited  fome  defcriptions  in  Italian,  accompanied  with  rude 
drawings,  of  feveral  rare  plants  found  near  Bologna  in  1652,  appearing  to  be  an  ori- 
ginal manufcript  ofZannoni. 
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Tranfa&ions  of  the  SOCIETT  of  the  ANTIQUARIES  of 
SCOTLAND , Vol.  L 4to,  Edinburgh , 1792. 

THIS  volume  is  dedicated  to  the  king.  The  Tranfadtions  are  preceded  by  an 
hiftorical  account  of  the  aflociation,  written  by  Mr.  William  Smellie,  who 
obferves,  that  the  fpirit  of  inquiry  had  been  deprefled,  by  diflentions  of  various  kinds 
in  Scotland;,  until  by  the  Union  and  other  events,  the  two  nations  became  attached 
to  one  family  and  conftitution,  lince  which  the  progrefs  of  the  Scots  had  been  rapid. 
That  the  researches  of  the  Antiquary  had  not  been  negledled,  but  that  this  purfuit 
could  not  receive  any  adequate  gratification  without  the  aid  of  a public  eftablifhment. 
Therefore  an  aflociation  fimilar  to  the  Antiquarian  Society  ofLondon  was  projected ; 
and  in  December  1780,  the  Earl  of  Buchan  confulted  feveral  gentlemen  friendly  to 
the  defign,  who  forming  themfelves  into  a body  proceeded  to  frame  ftatutes. 
They  next  applied  to  his  Majefty  for  a charter  of  incorporation,  which  was  granted 
May  6th,  1783,  declaring  the  king  and  his  fucceflbrs  Patrons  of  the  Society. 

Since  the  firft  inftitution  of  the  fociety,  at  every  meeting  fome  paper  has  been 
read  and  fome  donation  received,  of  the  latter  many  remarkably  curious,  and  which 
already  amount  to  16000  articles,  confifting  of  ancient  weapons,  drefles,  charters, 
coins  of  all  ages  and  nations,  &c.  The  purfuits  of  this  fociety  are  not  confined  to 
Antiquities  alone,  but  extend  to  Natural  and  Civil  Hiftory. 

By  the  ftatutes  of  the  fociety,  every  candidate  for  an  ordinary  member,  muft  be 
recommended  by  three  members,  and  elected  by  ballot,  two  thirds  of  the  members 
prefent  being  in  his  favour.  Officers  of  the  fociety  to  be  eledted  on  St.  Andrew’s 
Day.  Four  Cenfors  to  be  annually  chofen  to  review  the  papers,  which  are  to  form 
the  tranfadlions  of  the  fociety.  A council  of  feven  tranfadt  the  common  bufinefs. 
The  Papers  in  this  Volume  are,. 

An  Inquiry  into  the  Origin  of  the  Name  of  the  Scottijh  Nation.  By  Sir  J.  Foulis,  Bart. 

SIR  James,  after  having  conteftedMr.  Whittaker’s  opinion  refpedling  the  meaning  of 
the  derivation  of  the  word  Scot  from  fceot , a fhield,  proceeds  to  his  own  conjectures, 
and  fays,  that  mankind  being  early  devided  into  two  profeffions,  one  lived  by  agricul- 
ture, the  other  by  hunting  and  the  increafe  of  their  cattle,  the  latter  of  which  ranging 
from  place  to  place  were  in  reality  fcuit  or  wanderers,  and  received  that  appellation. 
As  the  Celtic  language  extended  over  a vaft  tract,  our  author  has  no  doubt  but  this 
was  the  origin  of  the  name  of  that  people  whom  the  Greeks  calls  HkvQou.  And  that 
the  Roman  poet  in  the  line  Quarum  plaujtra  vagas  rite  trahunt  domos ; tranflated  the 
word  fcuit  by  vagas,  and  that  an  old  Scot  would  tranflate  the  vagas  domos  of  Horace 
<Tigh-fcuit,  in  Englifh  Scottifh  houfes.  The  Greeks  turning  the  word  to  their  own 
idiom  the  '2xvQca  were  in  reality  the  fcuit  behind  the  Palus  Meotis  and  the  Scuit  oflre- 
land  and  Caledonia  were  the  Shadow  of  the  remote  part  of  the  world.  This  appella- 
tion was  an  honourable  diftindtion.  Why  the  name  was  loft  in  one  country  and  ex- 
tended in  another  may  have  arifen  from  the  fubfequent  conqueft  of  Ireland  by  the 
Firlbolgs,  and  by  which  the  Scuit  were  reduced  to  few  and  narrow  bounds,  but  the 
Caledonians  were  defended  by  their  mountains  from  foreign  arms. 


Why 
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Why  the  Romans  do  not  mention  the  Scuti,  might  arife  from  their  little  know- 
ledge of  this  ifland,  which  they  did  not  even  know  to  be  fuch  until  the  time  of 
V efpafian. 


An  Inquiry  into  the  Beverage  of  the  Ancient  Caledonians , and  other  Northern  Nations , at 
their  Feafis  ; and  of  their  Drinking  Veffels.  By  the  fame. 

rT~'  HE  early  inhabitants  of  the  N.  W.  parts  of  Scotland  drank  water  or  milk,  until 
A inventive  luxury  had  made  them  acquainted  with  fermented  liquors,  which  they 
ufed  at  feftivals  to  diflipate  their  cares,  and  which  is  called  by  the  poets,  the  Joy  of  the 
Shell.  What  the  liquor  was  we  are  ignorant.  Of  vines  none  were  planted  north  of 
the  Alps  and  Pyrennees  till  near  the  third  century,  we  may  conclude  therefore  that 
the  Highlanders  in  thofe  days  had  none  ; nor  probably  diftilled  liquors,  as  we  find  no 
mention  of  them  before  James  V.  Dram,  an  ordinary  word  at  this  day,  evidently  pro- 
ceeds from  the  manner  of  firfl  receiving  fpirituous  liquors,  medicinally  by  dram  or 
fcruple.  Cyder  was  alfo  then  unknown. 

Sir  James  fays  he  will  find  out  what  they  ufed  as  beverage  by  the  language,  and 
afks  what  is  Gaelic  for  the  latin  word  biho  ? The  moft  proper  word  is  ol  elmi,  I 
drink.  In  the  ancient  Gothic  ol  fignifies  ale,  and  in  Iceland  it  is  called  fo  to  this  day, 
and  he  concludes  both  the  liquor  and  name  came  from  the  Scandinavians.  When 
they  brewed  ale  themfelves,  they  gave  it  a name  in  their  own  language  and  called 
it  loin,  or  provifion. 

Ludfadh  is  a true  Gaelic  word  to  exprefs  drinking  from  the  root  lus,  a herb ; this  Sir 
James  looks  on  as  a proof,  that  they  made  this  liquor  from  the  infufion  of  a herb  or 
plant,  which  fome  think  was  the  juniper,  but  our  author  fays,  by  a tradition  univerfal 
in  the  country  of  the  Pechts , (as  he  fays  they  fhould  be  called)  it  was  heath.  If 
Thefe  Pechts  made  a liquor  of  heath,  the  neighbouring  mountaineers  would  foon 
after  learn  it. 

From  thefe  liquors  they  made  another  of  a more  dangerous  fort,  by  mixing  them. 
Meafg,  he  fays,  fignifies  mixture,  now  as  mixing  liquors  is  the  way  to  get  drunk,  fo  the 
ancient  Albanich  mixing  two  liquors  together  would  call  it  when  giddy  meafg , and  after- 
wards to  diftinguifh  the  effedts  of  this  mixture  they  changed  the  word  to  meifg  or 
meifge , which  now  means  drunkennefs,  from  whence  the  word  meifgach , a drunkard. 

Of  the  utenfils  ufed  to  convey  the  liquor  to  the  lip.  Sir  James  fays  the  poems 
mention  three  fiioga,  corn , fuach  ; the  fhell,  the  horn,  the  cup ; of  thefe  the  horn  was 
the  eldeft.  The  fhell  was  next  ufed  when  people  advanced  to  the  fea  fide.  In  fome 
countries  hulks  of  fruit  were  ufed,  but  as  the  barren  mountains  of  Caledonia  would 
not  produce  any  thing  for  that  purpofe,  the  capacious  fhell  of  the  feallop  found  in  the 
contiguous  feas  were  fuited  to  the  appetites  of  thofe  who  ufed  them.  There  is  not 
perhaps  a nation  in  the  world  that  has  not  ufed  the  horn  for  this  purpofe,  by  fome  in 
their  natural  form,  by  others  transformed  into  various  fhapes  by  art. 

One  way  they  ufed  this  utenfil  was  particular,  being  twifted  to  go  round  the  arfn 
and  filled  with  liquor,  it  was  lifted  to  the  lips  and  drank  off  at  a draught ; if  any  liquor 
was  left  it  rattled  in  the  horn,  and  the  company  called  out  corneigh , that  is,  the  hern 
fries , and  the  delinquent  was  obliged  to  drink  Keltie , or  fill  again  and  drink  it  out 
according  to  the  law  of  the  Kelts,  for  fo  the  word  Celt  ought  to  be  pronounced. 

The 
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The  third  vefTel  for  drinking  was  the  cuach,  which  we  now  pronounce  quach, 
and  from  whence  the  Englifh  word  quaff.  Being  compofed  of  fmall  pieces  of 
wood  united  fo  clofely  as  to  contain  liquids.  An  invention  owing  to  the  leifure  of 
thofe  who  tended  the  flocks ; the  fame  caufe  which  awaked  the  paftural  mufe.  Sir 
James  has  feen  wood  elegantly  carved  by  fhepherds  in  the  Highlands  with  a knife, 
and  he  pofiefles  the  model  of  an  ancient  calamus  made  by  a fhepherd  on  the  moun- 
tains between  Spain  and  Portugal. 

The  cuach,  he  prefumes,  firft  gave  the  hint  for  making  barrels  and  cafks  of  greater 
capacity,  it  had  two  handles  called  lugs  by  the  Anglo  Saxons,  and  large  veflfels  con- 
taining more  than  a draught  were  called  luggie.  They  had  veflels  with  handles  called 
mala,  and  the  name  of  the  veflfel  was  otis  or  opatis,  words  of  the  fame  import  of  lug 
and  luggie.  The  firft  mention  of  the  cuach  he  finds  in  a poem  called  the  “ Old  Bards 
wifh,”  compofed  about  1500  years  ago.  The  poet  fays  he  took  drink  from  the  river, 
butalfo  fays  there  was  much  joy  in  the  cuach,  and  that  they  flept  foundly  after,  from 
whence  he  concludes  they  had  liquor  fo  ftrong  that  they  were  obliged  to  dilute  it 
with  water. 


Of  the  League  Jaid  io  have  been  formed  between  the  Emperor  Charlemagne  and  the  King 

of  Scotland.  By  the  fame. 

IN  1773  two  treaties  were  publifhed,  one  denying  the  other,  affirming  that  the 
king  of  Scotland  entered  into  an  alliance  with  the  emperor  Charlemagne.  It  is 
faid  the  king  of  Scotland  fent  his  brother  William  with  4000  men.  The  name 
William , made  Sir  James  look  on  the  whole  as  an  idle  ftory.  William  is  a contrac- 
tion of  two  Saxon  words,  guild  heame , i.  e.  gilded  helm , an  honourable  diftinftion.  Now, 
it  is  improbable,  a prince  of  Scotland  fhould  have  a Saxon  name,  and  with  fuch  name 
and  title,  be  chofen  to  ferve  an  emperor  who  warried  againft  the  Saxons.  But  on 
reading  Fordun,  he  concludes  the  princes  name  was  Gilmor,  for  not  underftand- 
ing  the  name,  he  calls  it  firft  Gelmerus , then  Gilermus , Giler minus,  and  at  laid  Guileil- 
mus.  Later  writers  have  copied  him.  Fordun  in  another  place,  makes  a king  of 
France  fpeak  of  the  Scottilh  heroes  who  ferved  under  Charlemagne,  and  among  others, 
he  mentions  the  Scoti  Gilliemore.  He  is  convinced  from  this,  that  he  took  his  account 
from  proper  vouchers,  as  Gilmor  was  the  name  or  title  of  the  king’s  brother,  Gille 
means  a lad,  and  Gil-mor  literally  fignifies  a great  lad,  and  muft  have  been  fpecially 
applied  to  the  king’s  fon,  as  Monfieur  is  in  France,  and  Infant  in  Spain.  Our  High- 
landers to  exprefs  their  chief  add  mor  to  the  name  of  their  clan,  as  Clan  Chattan-mor. 
And  in  fome  Irifh  pieces  they  addrefs  their  national  faint  by  the  name  of  Gille.  There 
is  ftill  to  be  found  in  Scotland,  a family  of  the  name  of  Mac  Gellimor  but  by  the  vi- 
ciffitudes  of  fortune  they  are  reduced  to  the  lowed  rank. 

Thefe  two  treatifes  are  faid  to  have  been  written  by  Lord  Hailes,  Lord  Elibank, 
and  there  is  another  publifhed  by  Dr.  Arbuthnot. 

There  was.  Sir  James  fays,  a native  of  Britain  efteemed  by  Charlemagne  for  his 
learning,  other  countries  claim  the  honour  of  his  birth ; he  had  feveral  names,  the 
moft  common  Alcuinus  Albinus,  drop  the  Lathi  termination  us,  and  there  remains 
literally  Alenin  Aibin  a Scotifh  Highlander. 


L 


Plan 


8a 


TRANSACTIONS  OF  THE  ANTIQUARIAN  SOCIETY  OF  SCOTLAND.  Vol.  I. 


Plan  for  a Royal  Forcjl  of  Oaks  in  the  Highlands  of  Scotland.  By  Mr.  John 

Williams,  Mineral  Surveyor. 

THE  Highlands,  Mr.  Williams  fays,  may  be  termed  the  capital  foreft  of  Great 
Britain,  the  grand  magazine  for  fhip  building  timber.  There  are  many  thou- 
fand  acres  in  Lochaber,  Rofs,  Invernefs  and  Argyle,  not  far  from  the  fea,  of  lands 
v/hich  form  a rich  (tool  of  oak,  where  moft  luxuriant  fhoots  are  produced  in  the  fum- 
mer,  while  the  goats  are  on  the  hills ; but  are  browfed  down  by  them,  in  autumn,  and 
other  cattle,  and  if  any  plant  efcapes  them,  the  Highlander  ftrips  off  part  of  the  bark, 
and  leaves  the  young  tree  to  die. 

The  Weftern  Highlands  are  particularly  convenient  for  growing  large  timber,  the 
number  of  roots  and  trunks  prove,  that  this  part  of  the  Highlands  was  formerly  a vaft 
foreft  of  oak,  of  the  largeft  and  belt  quality,  formerly,  doubtlefs  looked  on  as 
nuifances, 

To  preferve  thefe  trees,  the  ftools  of  oaks  muft  be  inclofed,  the  goats  banifhed  to 
the  glens  behind  the  hills  and  mountains,  and  all  cattle  kept  out  for  the  firft  five  or 
fix  years,  after  which  thefe  inclofed  woods  will  be  a profitable  convenience  as  a well 
iheltered  winter  pafture,  and  will  continue  fo  until  the  oaks  require  to  be  cut  for  the 
bark ; at  the  end  of  eighteen  or  twenty  years,  after  they  are  cut,  the  cattle  muft  be 
turned  out  for  five  or  fix  years,  until  the  faplins  are  out  of  danger.  But  this  incon- 
venience may  be  mitigated  by  cutting  the  woods  in  rotation. 

By  the  prefent  method  in  the  Highlands  of  cutting  down  all  oaks,  except  a few 
ftandards,  a prefent  profit  is  procured,  and  if  followed  in  the  N.  W.  Highlands,  would 
employ  a number  of  poor  inhabitants,  but  this  does  not  fecure  timber  for  fhip  build- 
ing ; and  Mr.  Williams  therefore  propofes  that  inftead  of  cutting  down  the  oaks,  they 
ihould  be  thinned,  leaving  the  principal  plants  thick  enough  to  defend  each  other 
from  the  injuries  of  the  weather,  and  when  again  grown  too  thick,  thinned  again, 
until  they  have  room  enough  to  advance  to  full  trees. 

Proprietors  of  fmall  fortunes  will  not  fall  in  with  this  plan,  but  fuch  a nobleman 
as  the  Duke  of  Gordon  might  be  induced  to  practice  it,  and  his  woods  in  Lochaber 
would  in  twenty  years  produce  a better  income  than  the  whole  land  does  at  prefent, 
and  the  rents  not  be  diminifhed ; and  in  fixty  or  eighty  years  the  profit  would  be  im- 
menfe.  In  that  cafe  the  fhips  might  be  built  at  Fort  William,  and  the  fame  in  other 
places. 

Mr.  Williams  fuggefts  that  the  board  of  “ annexed  eftates”  fhould  lead  the'way*, 
and  other  perfons  feeing  the  advantage  would  follow  their  example.  This  fubjedt 
feems  to  him  to  deferve  the  attention  of  the  Britifh  legiflature,  there  being  no  oak 
woods  in  Great  Britain  to  be  compared  with  thefe. 


Report  upon  the  preceding  Paper.  By  the  late  Sir  Alexander  Dick,  of  Prefton  Field. 

SI  R Alexander  think  the  effay  for  die  propagation  of  oak  woods  in  the  High- 
lands, deferves  the  attention  of  the  Society,  and  the  public  ; and  that  it  fhould 
be  moved  in  the  Houfe  of  Commons,  and  the  members  for  Scotland  invited  to  bring 
it  to  maturity : one  thoufand  acres  might  be  cheaper  near  water  carriage  inclofed  and 

planted, 

* This  paper  was  read  before  the  annexed  eftates  were  reftored. 
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planted,  and  if  in  a few  years  this  plantation  appears  flouri firing,  others  might  be 
begun.  Sir  Alexander  alfo  thinks  that,  of  the  5000  pounds  annually  allowed  for  roads 
and  bridges  in  Scotland,  as  that  bufinefs  is  nearly  finifhed,  3000  pounds  might  be 
appropriated  for  the  purpofe  of  thefe  inclofures,  under  the  direction,  of  commiftioners, 
who  fhould  report  yearly  to  the  king  in  council. . 


Account  of  the  Parijh  of  Haddington.  By  the  Rev.  George  Barclay,  of  Middleton,  one 

of  the  Miniflers  of  that  Parifj. 

HADDINGTON,  the  county  town  of  Eaft  Lothian,  is  fituated  in  55  deg.  57 
min.  N.  latitude,  17  miles  from  Edinburgh,  and  is  the  firft  ftage  on  the  great 
poft  road  from  London.  The  name  of  this  parifla  is  evidently  Saxon,  the  greateft  extent 
is  about  fix  miles,  but  in  fome  places  narrower,  the  Tyne  runs  through  and  divides  it  into 
equal  parts,  it  contains  about  12000  acres  of  land,  3915  inhabitants,  of  which  2055 
refide  in  the  burgh,  5 1 2 in  the  fuburbs,  and  the  reft  in  the  country,  it  was  once  much 
larger,  but  in  1674,  part  of  it  was  annexed  to  Athelftamford,  and  in  1692  the  parifh 
of  Gladfmuir  was  formed,  and  various  baronies  taken  from  Haddington  for  that  pur- 
pofe. It  was  once  more  populous  than  it  now  is,  for  in  1784,  the  births  on  an  ave- 
rage of  feven  years  amounted  to  199,  which  fuppofes  a population  of  6000  inhabi- 
tants. This  is  to  be  afcribed  to  the  engrofling  of  fmall  farms,  for  the  town  of  Had- 
dington has  increafed  within  thefe  forty  years. 

Haddington  is  a burgh  of  great  antiquity,  but  when  incorporated  is  uncertain.  It 
is  governed  by  a provoft,  three  bailies,  a dean  of  guild,  a treafurer,  eleven  mer- 
chants or  trades  councellors  and  feven  deacons,  eleCted  in  October,  but  ufually  con- 
tinued for  two  years.  The  revenues  amount  to  about  400  pounds  fterling,  arifing 
from  the  rent  of  mills,  petty  cuftoms,  &c.  Haddington  is  the  tenth  in  the  order  of 
precedence  among  the  royal  burghs.  It  has  two  annual  fairs,  in  July  and  October, 
and  a weekly  market,  and  has  long  been  a feat  for  the  Woollen  manufactory.  In 
1244  it  was  confumed  by  fire.  In  1358  it  was  almoft  deftroyed  by  an  inundation. 
In  1548  Lord  Grey  fortified  it,  and  ravaged  the  whole  country  round,  but  was  obliged 
to  quit  it  next  year.  In  1598,  it  was  again  confumed  by  fire,  and  in  1775  received 
much  damage  from  a water  fpout.  In  1178,  Ada  Countefs  of  Northumberland, 
founded  a monaftery,  dedicated  to  the  virgin,  near  this  burgh,  but  it  is  |now  entirely 
demolifhed.  The  parifh  church  of  Haddington  is  a large  and  venerable  ftruCture, 
and  formerly  belonged  to  the  priory  of  St.  Andrews,  the  patronage  thereof  was  in 
the  Earl  of  Haddington,  and  fold  about  the  end  of  the  laft  century  to  the  family  of 
Hopetoun.  There  is  alfo  an  elegant  chapel  for  the  epifcopal  communion,  John  Knox 
the  reformer,  Sir  Richard  Maitland  of  Lethington,  who  died  in  1586,  at  the  age 
of  90,  his  fons  the  celebrated  William  Maitland  and  John  Abbot  of  Kelfo,  and 
fome  of  their  defcendants  were  natives  of  this  parifh.  The  returned  rent  of  this  parifh 
are  14645/.  16s.  nd. 

In  the  appendixes  to  this  paper,  there  are  1.  Catalogues  of  returns  at  Amisfield. 
2.  Lift  of  farms  and  ploughgates.  3.  Mode  of  ftriking  the  Fiars,  or  fixing  the  price  of 
corn  with  the  price  as  fixed  from  anno  1627,  when  the  price  of  the  firft  wheat  per  bolt 
was  1 6s.  8 d.  and  in  1789,  1 /.  3^.  6\d.  4.  ACt  of  Parliament  relative  to  the  burgh, 

5.  Defcription  on  the  Lauderdale  monuments.  6 and  7.  Copies  of  Charters. 
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Obfervations  on  the  Duni  Pads.  By  Sir  James  Foulis,  of  Collingt on. 

SIR  James  fays  every  monument  of  antiquity  is  believed  to  have  been  made  by 
thefe  conquerors  the  Romans,  efpecially  if  the  name  wrefted  to  a Latin  word  or 
termination.  Such  muft  have  oeen  the  cafe  of  the  two  great  tumuli , near  the  Carron, 
in  the  lbire  of  Stirling,  from  which  the  place  Dunipace,  is  fuppofed  to  fignify  the  hill 
of  Peace,  and  the  true  name  is  thought  to  be  Duni  Pads , and  that  the  Tumuli  were 
raifed  on  occafion  of  peace  betwixt  the  Romans  and  Caledonians.  But  Duni  is  not  a 
Latin  word,  but  a Latin  termination  of  the  Gaelic  word  Dun  ; a name  the  place  bore 
before  the  Romans  came  thither,  and  Pads  we  have  no  authority  to  believe  was  ufed 
to  fignify  peace,  at  the  time  thefe  tumuli  were  raifed. 

Sir  James  concludes  that  thefe  tumuli  were  raifed  as  funeral  monuments  by  eacfr 
army  for  its  own  men.  The  place  called  Dun-abas  i.  e.  the  Hills  of  Death.  (Ob- 
ferve  here  that  b,  in  Gaelic  is  pronounced  p).  To  raife  fuch  tumuli  was  the  cuftom 
of  the  country  where  they  Hand.  Where  the  ground  was  flony,  they  formed  thefe 
tumuli  of  ftones  and  called  them  Cairns.  It  is  propable  this  battle  was  bloody,  and 
the  mount  raifed  larger  than  ufual,  and  thence  called  Duna  or  hill.  The  Romans 
he  obferves,  always  fet  up  wrought  ftones  with  inscriptions,  but  none  fuch  are  found, 
here,  and  he  doubts  not  on  digging  at  Dunipace,  but  proofs  would  be  found,  of  thefe 
being  funeral  monuments.. 


Defcription,  of  the  Encampments  on.  the  Hill  of  Burnfwork . 

OU  R author  fays  he  had  lately  an  opportunity  of  vifiting  a hill  in  Annandale 
N.  W.  of  Annan  eight  miles,  (detached  from  the  S.  fide  of  that  chain  of  moun- 
tains, which  runs  from  Northumberland  to  Galloway),  which  is  called  Brunfwork.. 
This  hill  attracks  the  attention  of  the  Antiquary,  by  the  remains  of  encampments,, 
with  which  it  is  covered.  On  each  fide  is  a camp,  giving  evidence  of  its  being  formed: 
by  the  Romans,  and  fome  fortifications  on  the  top.  Before  you  reach  the  ground  at 
the  foot  of  the  hill,  there  is  a rife  of  near  two  miles,  at  firft  gentle,  afterwards  more 
difficult,  near  the  top  it  is  rocky  and  almoft  a precipice,  efpecially  to  the  N.  and 
On  the  top  there  is  an  irregular  plain,  devided  into  two  by  a hollow,  and  around  the 
Weft  part  which  is  circular,  are  the  remains  of  a wall  compofed  of  earth  and  ftones, 
and  within  it  fome  marks  of  buildings.  Traces  of  a wall  may  be  feen  round  the  Eaftern 
part,  except  where  it  is  rocky.  Marks  of  a road  may  be  alfo  feen. coming  from  the 
Soudi  to  the  top.  Weft  mere  is  a road  cut  in  a floping  direction  down  the  rock. 
The  fordfications  on  the  Weft  part  are  about  180  yards  diameter,  die  Eaftern  about 
180  yards  by  2,80.  Near  the  center  is  a fmall  hillock  of  ftones,  now  covered  with 
earth.  The  camp  lies  S.  E.  about  100  yards  from  the  fummir,  it  has  a rampart  and 
ditch  8 ya’ds  perpendicular.  This  fide  meafures  240  yards,  and  has  three  gates,,  the 
Eaft  fide,  is  130  yards,,  and  has  one  gate  near  the  upper  fide,,  on  the  corner  above  is  a 
ftrong  fortification,  twenty  yards  fquare,  feperated  from  the  camp,  by  a rampart  and 
ditch.  The  town  fide  is  260  yards,  and  has  one  gate  in  the  middle.-  The  Weft 
fidt  bends  inwards,  and. has  one  gate,  every  gate  is  defended  by  a mount,  and  a deep  , 
ditch  in  front. 

The 
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The  camp  N.  W.  is  lower  down,  and  longer  dian  the  firft,  but  not  fo  deep.  It  has 
gates  likewise  defended  by  mounts.  South  of  this  camp  are  fome  fprings,  one  of 
which  is  large,  and  appears  to  have  been  fortified.  On  the  plain  there  is  a fmall  en- 
campment nearly  circular. 

The  whole  fuggefted  to  our  author,  the  idea  of  a liege,  and  that  the  natives  had  con- 
veyed their  cattle  and  effects  to  the  top  of  the  hill,  and  fortified  it.  The  Romans  had 
encamped  their  forces  on  each  fide  the  hill.  This  accounts  for  the  difference  in  the 
form,  and  gates  of  the  camp  from  their  ufual  mode.  The  gates  are  more  numerous 
in  front,  to  form  the  troops  with  greater  expedition,  and  fortified  to  prated  therm 
in  cafe  of  retreat.  The  principal  attack  has  been  where  the  hill  is  moll  acceflible. 
The  natives  could  have  no  water  at  top,  and  perhaps  cut  the  road  at  the  Weft  endi 
to  get  down  to  the  fprings  unobferved.  To  prevent  them  the  principal  well  is  forti- 
fied. The  party  in  the  fmall  encampment  were  to  watch  the  motions  of  the  natives. 
If  this  was  the  cafe  in  the  time  of  the  Romans,  it  might  ferve  the  lame  purpofe  in  the 
wars  between  the  Englilh  and  Scots,  and  to  this  period  we  may  refer  the  road  from 
the  lower  ground  and  part  of  the  fortification  at  the  top..  The  Cairn  on  the  Eaftern 
fummit  was  perhaps  raifed  as  a place  for  lighting  fires.  But  the  camps  mult  have 
been  formed  by  the  Romans,  and  perhaps  by  Agricola,  as  the  hill  is  near  the  road 
he  is  fuppofed  to  have  marched.  The  banks  of  the  Clyde  above  Lanerk  afford  a 
fertile  fubjed  lor  an  antiquary.  A Roman  army  was  wintered  in  that  country,  the 
head  quarters  three  miies  Eaft  of  Lanerk,  and  there  are  fmall  cantonments  along  the 
eminences  on  each  fide  of  the  river  for  feven  or  eight  miles.  Several  remains  of  the 
Roman  caufway  are  ftill  to  be  feen,  and  a bridge  near  Lanerk  ufually  afcribed  to 
the  Pids,  is  perhaps  Roman.  At  the  foot  of  a hill  called  Tinto,  are  plain  veftiges  of 
aDruidical  temple,  perhaps  the  largeft  in  North  Britain.. 


Memoirs  of  the  Life  of  Sir  James  Steuart  Denham , Bart.  By  the  Earl  of  BItchan. 

HE  was  the  fon  of  Sir  James  Steuart,  of  Goodtrees,  folicitor-general  for  Scot- 
land, by  Anna,  daughter  of  Sir  Hugh  Dalrymple,  third  fon  of  the  learned 
lord  vifcount  Stair.  He  was  born  Odober  io,  1713,  O.  S..  and  educated  at  the 
fchool  of  North  Berwick,  from  whence,  at  fourteen,  he  was  removed  to  the  univerfity 
of  E dinburgh,  and  went  through  a complete  courfe  of  the  fciences  and  languages 
there  taught,  and  alfo  the  Roman  and  ScottHh  law.  From  thence,  hawing  undergone 
a public  examination,  he  went  to  the  bar  of  the  college  of  juftice,  as  an  advocate. . 

A few  months  after  he -let  out  on  his  travels,  and  vifited  Holland,  Germany,  France, 
Spain,  and  Italy  ; he  ftudied  the  laws,  manners  and  improvements  of  thefe  countries, 
and  returned  in  1740..  In  1743,  he  married  lady  Frances  Wemyfs.  A few  month's 
after  he  took  an.adive  part  in  oppofition  to  Mr.  Dundas,  of  Arnifton,  one  of  the 
fenators  of  the  college  of  juftice,  who  had  omitted  to  call  over  his  name- on  the  roll 
of  eledors..  Sir  James  pro lecuted  him,  and  pleaded  his  own  caufe  in  fo  mafterly  a 
manner,  that  Mr.  Dundas,  although' a judge,  came  down  from  the  bench,  and  de- 
fended himfelf  at  the  bar.  This  afforded  great  hopes  of  his  profeffional  abilities,  but 
fome  political  connections  he  had  formed  at  Rome  prevented  him  from  availing 
himfelf  of  fuch  an  introdudion.’.  After- this  he  fpent  two  years  at  his  country  feat, . 
furrounded  by  his  friends,  among  whom  were. many  who  afterwards  engaged  in  the 

attempt 
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attempt  to  place  prince  Charles  on  the  throne.  From  this  condudt  his  name  was 
tranfmitted  to  government  as  privy  to  the  rebellion  ; this  obliged  him  to  become  a 
fugitive  from  his  country,  but  the  time  of  his  banifhment  he  employed  for  the  good 
of  that  country,  the  inftrudtion  of  mankind,  and  the  illuftration  of  the  republic  of 
letters.  He  returned  to  his  paternal  eftate,  and  in  1771,  the  India  Company  employed 
him  to  confider  on  a method  to  regulate  the  coin  in  their  fettlements,  and  next  year 
at  their  requeft  he  publifhed  a treatife  on  “ the  principles  of  money  applied  to  the 
prefent  ftate  of  the  coin  in  Bengal.” 

About  the  fame  time  he  wrote  a critique  on  the  Syflem  de  la  Nature , which  was 
never  publifhed.  He  alfo  wrote  a plan  for  a general  uniformity  of  weights  and  mea- 
furcs,  which  in  1778  he  finifhed,  and  tranfmitted  to  the  writer  of  this. 

Next  year  he  began  to  enquire  minutely  into  the  ftate  of  the  diftillery  and  brewery, 
the  refult  of  which  he  publifhed  in  the  Edinburgh  Evening  Courant,  Odtober  2,  1779, 
the  particular  dfcuffion  he  tranfmitted  to  a friend  in  parliament.  This  publication  pre- 
vented the  counties  of  Scotland  from  taking  fome  crude  refolutions. 

In  1780,  by  cutting  his  toe  nail,  it  brought  on  a mortification,  of  which  he  died 
Odtober  26,  leaving  ifTue  the  prefent  Sir  J.  S.  Denham. 

He  refided  long  in  France,  particularly  at  Angoulefme,  where  he  collected  thofe 
fadts  relating  to  the  revenue,  which  laid  the  foundation  for  fome  chapters  in  his 
Principles  of  Political  (Economy.  By  converfing  with  the  intendant  and  his  fubfti- 
>tute,  and  by  long  fludy  and  application,  he  was  enabled  to  compole  his  chapter  on 
Trench  finances. 

In  1757,  at  Frankfort,  he  publifhed  his  Apologie  du  fentiment  du  Chevalier  Newton 
fur  V Ancieme  chronologic  des  Grecs,  which  was  written  in  175  5.  This  work  has  great 
merit,  and  his  great  work  on  political  oeconomy  it  is  needlefs  to  praife. 

During  the  war  between  France  and  Great  Britain,  by  having  fome  letters  addreffed 
to  him  he  became  the  objedt  of  fufpicion,  and  was  imprifoned  until  the  miftake  was 
difeovered.  Some  time  after  the  peace  of  Paris,  he  was  permitted  to  come  incognito 
to,  London,  and  a pardon  folicited  through  feveral  channels,  particularly  through 
the  elder  Mr.  Pitt,  by  the  writer  of  this,  then  lord  Cardrofs,  but  the  folicitation  proved 
.abortive.  However,  in  1767,  he  was  reftored. 


Account  of  the  Parijh  of  Uphall.  By  the  Right  Hon.  the  Earl  of  Buchan. 

THIS  parifh,  which  is  the  writer’s  refidence,  affords  very  few  circumftances 
of  confequence  to  any  but  thofe  immediately  interefted  in  it.  It  is  feated. 
at  the  eaftern  verge  of  the  county  of  Linlithgow;  and  contains  3922!  ftatute 
acres,  and  about  600  inhabitants,  who  feem  on  the  increafe.  Its  foil  is  in  general  a 
rich  mouldering  clay,  productive  in  moft  of  the  ufual  objedts  of  agriculture.  Its 
minerals  are  coals,  free-flone,  iron-ftone,  lime-ftone,  whin-ftone,  bafalts,  flate,  coarfe 
fullers  earth,  potters  clay,  brick  clay,  ftone  marie,  and  fhell  marie.  It  has  no  ma- 
nufactures., and  its  antiquities  are  inconfiderable.  The  greateft  part  of  the  parifh  was 
very  anciently  in  the  poffeffion  of  the  family  of  Sutherland,  from  whom  it  pafled  to 
the  Douglafies,  and  fucceflively  to  the  Keiths  Earl  Marifchal,  the  Earls  of  Winton, 
and  the  Oliphants. 


An 
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An  Enquiry  into  the  original  Inhabitants  of  Britain.  By  Sir  James  Foulis,  of  Colint  on,  Bart.- 

I^ROM  a number  of  quotations  from  the  Roman  poets  and  hiftorians,  the  writer 
’ thinks  it  probable,  cc  that  from  the  firft  invafion  of  the  Romans,  until  Britain 
was  relinquilhed  by  them,  diey  named  the  country  Britannia , Caledonia , and  fometimes 
Thule  j— -that  they  named  the  inhabitants  at  iarge  Britanni,  Caledones , Pifiti ; that  they 
did  not  give  thefe  names  to  one  peculiar  part  of  the  ifland  or  people,  but  applied 
them  to  the  inhabitants  and  country  on  the  banks  of  the  Thames,  as  well  as  to  thofe 
north  of  the  Grampians,  however  they  might  be  divided  into  different  tribes.”  He 
confiders  as  fabulous  the  account  given  by  later  writers,  that  a colony  of  Goths  from 
Germany  or  Scythia  eftablifhed  themfelves  in  the  Orkneys  and  along  the  eaftern 
coafis  of  Scotland  under  the  name  of  Pitli  and  refutes  the  argument  from  language, 
ufually  adduced  in.  favour  of  that  opinion.. 


Obfervations  on  the  Hammermen  of  Edinburgh.  By  W.  C.  Little,  of  Liber  ton,  EJq. 

THOUGH  we  are  not  informed  by  this  writer  of  the  meaning  of  the  term  Ham- 
mermen, it  appears  to  include  all  thofe  mechanic  trades,  which  work  with  the 
hammer,  as  the  various  branches  of  the  fmith’s,  .armourer’s,  brazier’s,  pewterer’s,  and 
fadler’s  occupation.  A chronological  account  is  here  given,  from  the  records  of 
the  corporation,  of  the  various  ejfays  required  on  admiflion  into  thefe  feveral  com- 
panies ; which  are  only  curious  as  fhowing  the.  late  introduction  of  the  arts,  and  their 
gradual  progrefs,  in  that-  city. 


An  Account  of  the  Magnetic  Mountain  of  Camay.  By  G.  Dempster,  of "Dunnichm,  Efq .. 

NEAR  the  harbour  in  the  ifle  of  Cannay,  on  a hill  of  fome  height  called  the 
Compafs-hill,  is  a hole  dug  about  a foot  or  two  in  depth.  A compafs  placed 
in  this  hole  is  inftantly  difturbed,  and  veers  about  to  the  eaftward,  till  at  length  the 
north  point  fettles  at  due  fouth,  and  remains  there.  At  a very  fmall  divbnce  from 
the  hole,  the  needle  recovers  its  ufual  pofition..  This  circumftance  was  known  to 
Martin,  when  he  wrote  his  hiftory.  of  the  Weftern  Iflands,  but  the  compafs  then 
fettled  at  due  eaft.  A difcovery  was  lately  made  by  Hebtor  McNeil,  Efq.  tackfman 
of  the  ifland,.  that. the  fame  effeft  is  produced  under  a rock  in  the  harbour,  about  half 
a mile  to  the  fouth  of  Compafs  Hill,,  and  a continuation  of  it.  On  a boat’s  palling 
under  the  center  of  this  rock,  almoft  touching  it,  the  compafs  veered  about  to  the 
fouth.  The  efFedt  is  confined  to  a very  fmall  part  of  the  rock..  A piece  of  the 
rock  below  broken  off  and  applied  to  the  compafs,  produced  no  alteration.  This 
ifland  has  many  columnar  appearances,  like  that  of  Staffa. 


On 
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On  the  Offices  of  Theme  and  Abthane.  By  Robert  Riddel,  of  Glenriddel,  Efq. 

A Thane,  (which  fignifies  a fervant)  held  under  the  king  a jurifdidtion  over  a dis- 
trict called  a Thanedom,  and  afterwards  a Sheriffdom  or  county.  His  office  was 
to  give  judgment  in  all  civil  and  criminal  cafes  within  his  thanedom.  This  title  gave 
way  to  that  of  Earl,  introduced  from  England  by  Malcolm  Canmore,  and  fell  into 
total  dilufe  in  the  year  1476. 

As  to  the  very  ancient  title  of  Ab thane > its  import  is  not  well  known.  The  laft 
perfon  who  bore  it  was  Crinan,  father  of  king  Duncan  I.  He  rs  generally  thought 
to  have  been  chief  jufliciary  of  the  kingdom,  and  fteward  of  the  crown-lands  in  the 
weftern  ifles,  as  well  as  in  a large  diftrid  on  the  main  land. 


An  Account  of  a Combat  between  the  Macpherfons  and  the  Davidfons.  By  Sir  James 

Foul  is,  Bart. 

A more  accurate  relation  of  a judiciary  combat  at  Perth,  in  the  reign  of  king 
Robert  II,  than  has  before  been  given. 


An  Account  of  the  Manner  in  which  the  'Lammas  Fejlival  ufed  to  be  celebrated  in  Mid  Lothian , 
about  the  middle  of  the  eighteenth  Century . By  James  Anderson,  L.  L.  D. 

THIS  is  a record  of  an  ancient  rural  cuftom,  which  having  now  fallen  into  difufe, 
would  probably  foon  have  been  forgotten,  without  fuch  a memorial. 

On  the  approach  of  Lammas- day  the  Herds  affociated  in  bands,  and  each  band 
agreed  to  built  a tower  of  fod,  ufually  about  four  feet  fquare  at  bottom,  and  eight  feet 
high,  tapering  to  the  top.  As  the  neighbouring  bands  watched  an  opportunity  to 
deftroy  it,  it  was  attended  night  and  day,  on  alarm,  given  by  founding  a horn,  and 
frequent  fkirmiihes  enfued.  On  Lammas-day  each  band  chofe  a captain,  procured 
colours,  and  marched  to  the  tower  armed  with  cudgels,  when  they  made  merry.  If 
any  hoftile  band  appeared,  perhaps  a fkirmifh  enfued,  and  in  the  afternoon  races  were 
run  by  the  fwifteft  for  fmall  prizes.  Dr.  Anderfon  fays  this  was  pra&ifed  about  thirty 
years  ago,  ‘but  he  could  never  difeover  any  trace  of  it  in  Aberdeenfhire. 


A Difquifiticn  into  the  proper  Arrangement  of  the  Silver  Coins , applicable  to  the  firfi  four 
James's  Kings  of  Scotland.  By  James  Cummyng,  Efq.  Keeper  of  the  Lion  Records. 

A Difficulty  arifes  in  the  arrangement  of  the  coins  of  Scotland,  refpedting  the  filver 
pieces  of  the  four  firft  James’s,  which  has  proceeded  from  their  arrangement 
|n  the  Diplomata  &c  Numifmata  Scotia , wherein  an  arched  or  imperial  crown  is  given  to 
James  II.  T his  form  of  crown  was  not  adopted  in  England  till  the  reign  of  Henry  VII. 
nor  in  France  till  that  of  Francis  I.;  and  as  it  appears  to  have  been  the  cuftom  in  the 

Scotch 
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Scotch  mint  to  imitate  the  practice  of  other  nations,  it  feems  moft  probable  to  this 
writer  that  the  coin  in  queftion,  with  the  imperial  crown,  belongs  to  James  IV. 
not  to  James  II.  He  ftrengthens  this  opinion  by  authorities. 


An  Account  of  the  Province  of  Bifcay  in  Spain.  By  the  Rev.  Dr.  John  Geddes. 

r*F*  HIS  paper  accompanied  a prefent  to  the  Society  of  a cop/  of  the  privileges 
-*■  and  municipal  laws  of  the  Seniorio  or  Lordfhip  of  Bifcay  in  Spain  ; and  contains  a 
relation  of  a tradition,  mentioned  by  the  Spanifh  hiftorians,  of  the  Scottilh  defcent, 
by  the  female  fide,  of  the  lords  of  Bifcay  ; and  a brief  account  of  the  moll:  remark- 
able of  the  laws. 


An  Account  of  the  Money , Coins,  and  Weights,  ufed  in  England,  during  the  Reigns  of  the 
Saxon  Princes . Extracted  from  a Manufcript,  written  by  James  Stirlinc,  of 
Leadbills,  Efq. 

BEFORE  the  Norman  conqueft,  all  coins  were  denominations  of  weight;  in 
order,  therefore,  to  obtain  an  accurate  idea  of  Englilh  money  at  that  period,  it 
is  neceffary  to  inveftigate  the  weights.  From  this  inveftigation,  and  the  comparifon 
of  weights  in  other  countries,  the  following  table  is  formed. 


TABLE  of  the  value  of  the  Englilh  Money,  as  it  flood  at  the  Norman  Conqueft, 
reduced  to  prefent  Sterling,  to  which  is  added,  the  weight  of  each  denomination  in 
Troy  grains. 


The  great  pound  of  15  ounces 

The  fmall  pound  of  12  ounces  — • — — *— 

The  great  mark  of  10  ounces  — ■ — — — - 

The  fmall  mark  of  8 ounces  — — — - — 

The  filver  mancus  of  i|  ounce  — — - — 

The  ora  or  ounce  — — — — — — 

The  (hilling  four  in  the  ounce  — « — — • — 

The  thrims  or  4 of  the  filver  mancus  — — 

The  great  penny  16  in  the  ounce  — — — ■ — 

The  middle  ftandard  penny  20  in  the  ounce  — — 

The  fmall  penny  24  in  the  ounce  — — — <— 

The  gold  folid  of  the  Greek  Emperors,  called  the  gold  mancuS 
The  gold  folid  of  Charlemagne,  alfo  called  the  gold  mancus 
The  denier  of  Louis  the  Debonnaire,  called  the  fceata  — 


L. 

' s, 

d. 

Troy  Grains. 

3 

Is 

9 

6562.5 

2 

0 

5250. 

2 

5 

10 

4375* 

1 

16 

8 

3500. 

0 

6 

10J 

1 *56-375 

0 

4 

7 

437-5 

0 

1 

iSo-375 

0 

c 

IO? 

144.5468 

0 

0 

3f 

27.344 

0 

c 

21.875 

0 

0 

d 

18.229 

0 

8 

1 

71.428 

0 

8 

9f 

70. 

0 

0 

3i 

26.25 

It  is  to  be  obferved  that  there  was  at  that  time  no  Englifh  real  coin  larger  than 
the  penny ; the  other  denominations  were  monies  of  account. 

The  old  Englifh  merchant  pound  was  that  of  25  fhillings  fterling,  equal  to  1 5 
ounces  troy-weight.  By  this  pound  they  compofed  their  charre,  or  cart  load,  con- 
fiding of  2100  of  thefe  pounds,  and  thus  fubdivided; 

1 2 pounds  = 1 done  Or,  1 2 £ pounds  = 1 ftone 

54  ftones  = 1 fodmel  14  ftones  = 1 wey 

jo  fodmels  =*  1 charre  12  wey  = 1 charre* 

This 
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This  merchant’s  pound  being  to  the  Paris  pound,  as  a t to  20,  it  follows,  that  the 
, charre  is  equal  to  2000  Paris  pounds,  = 20  quintals  = 1 ton. 

But  though  the  charre  be  really  the  Paris  ton,  its  fub-divifions  by  ftones  and  fod- 
tnels  are  Englilh,  and  anfwer  without  fradtions  to  the  averdupois  weight,,  as  follows  : 

12  averdupois  pounds  = 1 Hone 

6 ftones  — = 1 fodmel 

30  fodmels  — = 1 charre. 

The  averdupois  pound  is  to  the  merchant’s,  as  35  to  36.. 


Account  of  the  Jfland  of  Icolumkill.  By  the  Right  Hon.  the  Earl  ^ Buchanv 
Confifts  chiefly  of  defcriptions  of  the  religious  ruins,  and  tombs.- 


Of  the  Roman  Haft  a and  Pilum ; of  the  Brafs  and  Iron  ufed  by  the  Ancients . By  the 
Rev.  Mr.  John  Grant,  Minifter  of  Dundurcas. 

ON  occafion  of fome  copper  antiquities  found  in  a mofs  near  Nairn,  which  an- 
fwer to  the  defcription  of  the  heads  of  Roman  fpears,  the  writer  attempts  to 
prove,  by  various  authorities,  that  the  Romans  made  ufe  of  copper  and  brafs  for  in- 
ftruments  of  war,,  long  after  they  wore  acquainted  with  iron. 


/ 


'The  Life  of  Mr.  James  Shorty  Optician.  By  the  Earl  of  Buchan. 

MR.  Short  was  fon  of  John  Short,  joiner,  in  Edinburgh,  born  June  10,  old 
ftile,  17  10  ; at  ten  years  of  age  he  was  entered  on  Herriot’s  foundation,  about 
which  time  he  began  to  fhew  a genius  for  mechanics,  in  making  little  chefls,  book- 
cafes,  &c.  At  twelve  he  went  to  the  high  fchool  Edinburgh,  and  in  1726  to  the 
Univerfity,  where  by  a regular  courfe  of  fludy,  he  arrived  at  the  degree  of  Mailer 
of  Arts,  and  palled  his  trials  for  a preacher  of  the  church  of  Scotland  in  1732;  but,  at- 
tending Mr.  MdLaurin’s  mathematical  lectures,  he  foon  loft  all  relifh  for  ecclefialti- 
cal  Itudies,  and  turned  his  thoughts  to  the  bufinefs  he  afterwards  purfued  that  of  an 
optician,  in  which  he  fhewed  a great  proficiency  in  calling  and  polilhing  metallic 
fpecula  for  refledling  telefcopes.  His  fpecula  were  parabolical,  as  pointed  out  by  Sir 
Ilaac  Newton. 

In  1736  he  was  called  to  London,  to  inftrudt  the  Duke  of  Cumberland  in  the 
mathematics,  and  while  in  London  w^as  eledled  a fellow  of  the  Royal  Society.  In 
1739  he  attended  the  Earl  of  Morton  to  the  Orkney  illands,  and  afterwards  fettled  in 
London,  where,  in  1743,.  he  was  employed  to  make  a refledlorof  12  feet  focus. 

He  died  in  1768,  leaving  behind  him  a fortune  of  20, cool. 


a Remarks 


Remarks  made  in  a Journey  to  the  Orkney  TJlands.  By  Principal  Gordon,  of  the 
s t cots  College , in  Paris. 

The  writer  firff  defcribes  the  general  appearance  of  the  inhabitants  of  Orkney, 
which  Hrongly  denotes  their  German  origin.  He  then  gives  an  account  of  the 
remains  of  what  is  called  a Pidtiih  fort,  on  South  Ronaldiha,  but  which  he  thinks  of 
Norwegian  conffrudtion.  Kirkwall,  in  the  ifle  of  Pomona  or  Mainland,  affords  a 
deicription  of  the  ruined  cathedral,  and  other  remains  of  antiquity.  The  femicircle 
and  circle  of  Hones  near  the  lake  of  Stenhoufe,  which  have  exercifed  the  conjec- 
tures of  different  perfons,  are  noticed  and  declared  to  be  the  remains  of  Scandinavian 
temples.  A ftone  with  a hole  in  it,  near  the  femicircle,  is  rendered  remarkable  by 
the  traditionary  cufiom,  that  when  a promife  of  peculiar  fanclity  is  to  be  made, 
the  contradting  parties  join  hands  through  this  hole.  Such  a contradt  is  called,  the 
promife  of  Odin.  The  only  natural  phenomenon  mentioned  by  this  writer,  is  the  ap- 
pearance of  certain  Hones  in  the  perpendicular  cliffs  above  the  fea,  which  are  marked 
with  varioufly  Hiaped  figures,  chiefly  oval  and  triangular.  Thefe  figured  Hones  fepa- 
rate  in  Hrata  from  the  rocks,  and  when  wafhed  away,  are  fucceeaed  by  others.  No 
marks  are  found  on  the  part  of  the  Hone  attached  to  the  rocks,  till  after  expofure 
to  the  air ; whence  they  are  undoubtedly  occafioned  by  the  chemical  adtion  of  the  fea 
air  or  water  on  particles  in  the  Hone. 

The  paper  is  concluded  with  an  obfervation  of  the  miferable  deficiency  of  the 
people  of  Orkney  in  fixed  weights  and  weighing  infiruments,  which  lubjedts  them 
to  the  groffefi  fraud  and  oppreliion. 


Defcription  of  an  ancient  Ohclifk  in  Berwickfhire.  By  Roger  Robertson,  Efq.  of  Ladykirk. 

THIS  is  a Hone  monument,  with  a fquare  bafe,  a pyramidal  fhaft,  and  a round 
head.  The  Hiaft  has  on  one  fide  a rude  carving  of  a man  and  a dog,  on  two 
Tides  a crofs,  and  on  the  other  a long  fword,  with  an  armorial  bearing  belonging  to 
the  name  of  Soules.  The  writer  conjedtures  it  to  have  been  eredted  about  the  time  of 
John  Baliol. 


Ohfervations  and  FaSls  concerning  the  Breed  of  Horfes  in  Scotland , in  ancient  Times, 
By  Roger  Robertson,  Efq.  of  Ladykirk. 

*~jpHE  moH  ancient  evidence  this  writer  has  found  of  the  breeding  of  horfes  in 
-*  Scotland,  is  a grant  by  Gilbert  de  Umfraville,  before  the  year  1200,  to  the 
monks  of  Kelfo,  of  the  tenth  of  foals  bred  in  his  ltuds.  From  that  time  the  expor- 
tation of  horfes  into  England  became  a profitable  branch  of  commerce.  It  was 
checked  by  a Hatute  of  David  Bruce  in  1369,  promoted  again  by  James  I.  and 
totally  prohibited  in  1567.  The  original  breed  of  Scotland  was  chiefly  fmall-fized 
pacers,  but  was  improved  by  foreign  mixtures  under  feveral  of  the  kings.  In  the 
time  of  James  V.  racing  and  horfe-courfing  were  much  in  falhion  with  all  ranks. 
1 he  number  of  horfes  kept  appears  to  have  been  very  great,  and  in  fome  of  the 
inroads  into  England,  the  whole  army  was  mounted  on  horfeback, 
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An  Account  of  fame  Remains  of  Antiquity  in  the  If  and  of  Lewis,  one  of  the  Hebrides,  Colin 

M‘Kenzie,  EJq. 

THESE  antiquities  are,  i.  Circles  of  Stones,  which  are  generally  fuppofed  to  have 
been  Druidical  places  of  worfhip.  2..  Monumental  Stones.  3.  Cairns . 4.  Round 

Forts  or  Duns.  Thefe,  which  have  been  defcribed  in  the  Elighlands  by  Mr.  Pennant, 
and  Mr.  Cordiner,  are  very  common  in  Lewis.  They  are  univerfally  allowed  to 
have  been  built  by  the  Norwegians.  They  refemble  in  appearance  a glafs-houfe ; 
the  wall  is  compofed  of  two  fhells,  the  inner  one  perpendicular,  the  outer  inclining 
towards  it,  and  fattened  by  large  crofs  ftones,  which  form  winding  ftaircafes  between, 
the  two:  there  are  feveral  window-like  apertures  inwards.  They  feem  calculated 
only  to  protect  a fmall  body  from  a fudden  attack.  5.  Religious  Places.  Thefe  are 
fmall  buildings, -generally  about  12  feet  long,  and  cemented  with  clay,  called  Eiample, 
and  named  after  fome  holy  man.  They  were  probably  a kind  of  hermitages,  in 
which  perfons  retired  either  from  perfecution,  or  from  the  cares  of  the  world.  6- 
Cajlles.  The  remains  of  only  one  are  mentioned. 


An  Account  of  the  Parijh  of  Libert  on  in  Mid- Lothian,  or  County  of  Edinburgh.  By  the  Rev*. 
Thomas  Whyte,.  Minijier  of  that  Parijh. 

THIS  is  a very  particular  account  of  the  hiftory  andprefent  date  of  the  parifh,. 

with  its  feveral  baronies,  and  biographical  records  of  their  poffeffors,  the  fuc- 
cefiion  of  miniflers,  and  all  other  local  circumftances,  interefting  to  an  inhabitant  of 
the  place,  but  of  little  importance  to  general  literature.  The  parifh  of  Liberton  is 
large  and  tolerably  fertile  : it  contains  3457  fouls  : the  annual  average  of  chriftenings 
is  108  ; of  burials,  88  ; of  marriages,  20.  The  people  are  for  the  moft  part  engaged 
in  rural  occupations,  and  in  the  working  of  coal  and  lime.  In  an  Appendix  fubjoined 
to  this  paper,  are  given  three  old  charters,  fome  account  of  the  coal  and  lime  works, 
an  enumeration  of  the  people  in  the  different  villages,  extra&s  from  the  parifh. 
iegifter,  and  valuations  of  the  rents,  tythes,  and  ftipend.. 


.An  Enquiry  into  the  Expedients  ufedby  the  Scots  before  the  Difccvery  of  Metals.  By  Willtam 

Charles  Little,  Efq.  of  Liberton. 

THIS  is  a very  flight  comment  upon  fome  ftone  arrow  and  axe  heads,  and  other 
articles,  in  the  Society’s  Mufeum,  which  are  fuppofed  in  fome  ancient  unknown 
period  to  have  fupplied  the  place  of  metal  weapons.. 


Obfervations  on  the  Vifion a Poem,  firfi  publifhed  in  the  Mif cell  any,  or  ColleBion  of  Scottifh 
Poems  called  the  Evergreen . — by  Allan  Ramfey,  anno  1724.  By  William  Tytler,. 
Efq.  of  Woodhouflee. 

AFTER  adducing  proofs  that  the  real  author  of  the  Vifion  was  Allan  Ramfay* 
himfelf,  the  nominal  editor,  Mr.  Tytler  adds  a few  obfervations  on  the  purpofe 
and  chara&er  of  that  poem* 
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'Three  Scottijh  Poems , with  a previous  Differtation  on  the  Scoto-Saxon  Dialect.  By  the 

Rev.  Alexander  Geddes,  L.  L.  D. 

THIS  writer  begins  his  differtation  by  obftrving,  that  thofe  who  for  near  a cen- 
tury paft  have  wrirten  in  Scots,  have  not  duly  difcriminated  its  genuine  idiom 
from  its  vulgarities.  They  have  thought  it  fufficient  to  interlard  their  compofmon 
with  low  words  and  trite  proverbial  phrafes,  entirely  negle&ing  grammatical  analogy 
and  critical  accuracy.  In  enquiring  into  the  origin  of  the  Scottiffi  language,  he 
affirms  that  its  original  identity  with  the  Engliffi  is  hardly  queftionable.  The  Anglo- 
Saxons  introduced  it  into  Britain  about  the  middle  of  the  fixth  century,  and  it  foom 
fpread  over  all  the  foudiern  parts-  of  the  ifland,  except  thofe  to  which  the  original 
inhabitants  retired,  where  the  Celtic  was  ftill  retained.  Thefe  two  languages  feem 
very  little  to  have  mixed  3 nor  was  the  Saxon-Teutonic  much  altered,  till  the  Daniffi 
invafion.  The  language  of  the  Danes,  being  a After  dialed,  coalefced  with  and 
fomewhat  changed  the  Saxon 3 but  the  Norman  conqueft  altered  it  more,  though  the 
violent  attempt  of  the  conqueror  to  lubftitute  the  French  in  its  head,  did  not  fucceed. 
This  Normanic-Dano-  Saxon  is  the  prefent  Engliffi  tongue,  though  much  amplified 
and  embelliffied  by  later  mixtures  and  alterations. 

The  introduction  of  the  Saxon  language  into  Scotland,  is  by  fome  modern  writers 
referred  to  a fuppofed  original  fettlement  of  German  Goths  in  the  lower  and  eaftern 
parts  of  Scotland,  under  the  name  of  Pids.  But  that  the  dialed  of  the  Pids  was 
Gothic,  appears  improbable  to  Dr.  Geddes,  from  the  names  of  all  the  rivers,  moun- 
tains, towns,  &c.  on  the  eaftern  coaft,  which  are  evidently  Celtic,  and  from  the- 
names  of  the  Pidiffi  kings  and  other  remains.  Upon  the  whole,  he  thinks  it  may  be 
taken  for  granted,  that  the  Scots  received  their  Saxon  language  from  England.  In 
order  to  account  for  its  progrefs  and  peculiarities,  he  fuppofes  that  the  more  fouthern 
provinces  may  have  ufed  the  language  of  their  Engliffi  neighbours,  even  before  the 
Daniffi  invaffon  3 for  Ofwy,  king  of  Northumberland,  in  650  made  both  Pids  and 
Scots  tributary,  and  many  Engliffi  fettled  in  the  conquered  provinces 3 and  when  the 
Pids  recovered  their  poffeffions,  they  retained  part  of  the  Engliffi  as  captives 3 to 
whom  great  acceffions  were  at  different  times  made  by  the  inroads  on  the  Engliffi 
border.  By  theft  means,  and  the  intercourfe  of  the  two  nations  during  a long  period,, 
the  Saxon  language  muft  have  made  a continual  progrefs,  as  being  that  of  the  more 
civilized  people  3 and  it  was  hitherto  received  untainted  with  Daniffi  or  Norman  mix- 
ture. In  the  reign  of  Henry  II.  when  Engliffi  garrifons  were  introduced  as  far  as 
Edinburgh  and  Stirling,  they  would  carry  with  them  their  Normanized  Engliffi. 
But  the  reign  of  Malcolm  Kenmore,  who  had  been  bred  in  England,  and  married 
an  Engliffi  princefs,  feems  to  have  been  that  of  a general  denization  of  Saxon  in  Scot- 
land 3 and  an  inundation  of  religious  orders  chiefly  from  England,  in  the  reign  of  David, 
would  alfo  greatly  ferve  to  the  propagation  of  the  language.  The  expeditions  of 
Edward  I.  and  III.  feem  to  have  baniffied  the  Celtic  from  the  eaftern  coafts  as  far  as 
Buchan,  and  their  numerous  garrifons  contributed  to  diffufe  the  Engliffi  over  all 
the  Lowlands.  From  the  reign  of  James  I.  when  ads  of  parliament  were  written  in 
it,  a fufficient  number  of  books  and  manufcripts  are  left  to  afford  a juft  idea  of  the 
Scoto-Saxon  dialed. 

On  analyftng  this  dialed  Dr.  Geddes  finds  it  to  be  compofed,  1.  and  chiefly,  of 
pure.  Saxon  j.  2.  of  Saxonized  Celtic,  whether.  Welch,.  Pidiffi,  or  Erie  3 3.  of' 
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Saxonized  Norman  or  old  French;  4.  of  more  modern  French  Scoticized ; 5.  of 
Danifh,  Dutch,  and  Flemifh  occafionally  incorporated  ; 6.  of  words  borrowed  from 
the  learned  languages.  Thefe  mixtures,  however,  vary  in  different  parts  according 
to  fituation,  employment,  and  other  circumftances.  Our  author  then  proceeds  to 
fhow  that  this  dialed:  was,  at  the  union,  equal  in  all  refpe&s,  and  in  fome  (indeed, 
as  he  ftates  it,  in  almoft  all ) fuperior  to  the  Anglo-Saxon.  This  he  attempts  to  prove 
by  a circumftantial  companion  of  the  two  tongues,  under  the  heads  of  richnefs , 
.energy,  and  harmony.  He  concludes  with  a fyftem  of  orthography  of  the  Scotifh, 
according  to  a table  of  fymbols  and  powers  of  letters,  explained  by  obfervations ; 
which  are  followed  by  hints  for  forming  a Scoto-Saxon  Lexicon. 

Dr.  Geddes  next  prefents  the  reader  with  the  practice  of  his  theory  relative  to  the 
Scottifh  language,  in  three  poetical  compofitions ; the  firft,  an  epiftle  to  the  Mem- 
bers of  the  Scottifh  Society  of  Antiquaries,  the  fubjeCt  of  which  is  the  praife  of  the 
language  and  literature  of  his  country ; the  others,  a tranQation  of  the  fir  ft  Eclogue 
-of  Virgil,  and  of  the  firft  Idyllium  of  Theocritus.  Thefe  laft  are  printed  with  accents 
according  to  his  own  fyftem  of  orthography. 


Differ  tation  on  the  Scottifh  Mufic.  By  William  Tytler,  Efq.  of  Woodhoujlee. 

IT  is  the  purpofe  of  this  effay  to  fix  the  era  of  the  moft  ancient  Scottifh  melodies,' 
and  to  trace  the  hiftory  of  the  national  mufic  down  to  the  modern  times.. 

The  fi: opacity  and  wildnefs  of  frveral  of  the  old  Scottifh  airs  denote  them  to  be 
the  production  of  a paftoral  age,  in  which  no  other  mufical  inftrument  was  ufed  than 
that  of  a very  limited  fcale  of  natural  notes.  They  confift  of  one  meafure  only,  and 
have  no  fecond  part.  Their  diftinguifhing  ftrain  is  plaintive  and  melancholy,  an  effect 
in  a great  degree  owing  to  the  conftant  ufe  of  the  concordant  tones,  the  third  and  fifth 
•of  the  fcale,  often  ending  upon  the  fifth,  and  fome  on  the  fixth. 

The  fcience  of  mufic  was  certainly  known  in  Scotland  before  the  fifteenth  century, 
for  king  James  I.  is  celebrated  by  all  the  Scottifh  hiftorians,  not  only  as  a performer, 
but  as  a theorift  and  compofer  of  airs  to  his  own  verfes.  Many  of  his  compofitions, 
Mr.  Tytler  fuppofes  to  be  ftill  remaining  difguifed  under  other  names,  and  adapted 
to  modern  words.  He  further  attempts  to  prove,  “ that  the  Scottifh  melodies, 
fo  far  from  being  either  invented  or  improved  by  an  Italian  mafter,  were  made  the 
models  of  imitation  in  the  fineft  vocal  compofitions  of  one  of  the  greateft  mailers 
in  Italy  of  his  age.”  His  teftimony  for  this  pofition  is  the  following  paffage  from  the 
Fenfieri  Diverfi  of  fajfoni.  „<c  We  may  alfo  reckon  among  ours,  James  king  of  Scotland, 
who  not  only  compofed  facred  pieces  in  fong,  but  alfo,  of  himfelf,  invented  a new 
mufic,  plaintive  and  melancholy,  different  from  all  other.  In  which  he  has  fince 
been  imitated  by  Carlo  Gefnaldo , prince  of  Venofa,  who  in  this  our  age  has  alfo  adorned 
mufic  with  new  admirable  inventions.”  Mr.  Tytler  underftanding  the  words  of  Taf- 
foni  to  mean,  that  the  prince  of  Venofa  imitated  James  I.  not  only  in  the  circum- 
ftance  of  being  a compofer,  but  in  the  particular  kind  of  compofition  which  he  adopted, 
proceeds  to  fhow,  that  the  Scottifh  melodies  were  what  was  thus  introduced  into  Italian 
mufic,  which  before  had  nothing  but  artifiiial  harmony.  This,  indeed,  fo  far  as  relates 
to  the  fuppofed  introduction,  is  mere  hypothefis.  It  is  more  certain  that  James  I. 
introduced  organs,  and  other  mufical  inftruments  into  Scotland. 


The 
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The  great  era  of  poetry  as  well  as  of  mufic  in  Scotland,  Mr.  Tytler  imao-ines  to 
have  been  from  the  beginning  of  the  reign  of  James  I.  to  the  end  of  that  of  James  V. 
In  this  period  the  bards  were  confiderable  perfons  in  every  great  family,  and  there 
were  alfo  itinerant  minftrels,  who  went  about  reciting  heroic  ballads,  and  other  popu- 
lar compofitions.  From  thefe  many  old  fongs  probably  originated,  as  certainly  did 
that  fpecies  of  mufic  called  a Port>  of  which  one  belonged  to  almoft  every  great  fa- 
mily. This  was  not  in  the  martial,  but  rather  in  the  plaintive  ftrain.  The  Pibrach  or 
Highland  march  to  battle,  was  fitted  for  the  bagpipe  only.  From  the  fimple  melo- 
dies of  James  I.  the  writer  is  led  by  an  infenfible  gradation,  to  the  fecond  epoch  of 
Scottifh  fongr  from  the  beginning  of  the  reign  of  James  IV.  to  the  end  of  queen 
Mary ; in  which,  with  a more  varied  melody,  there  is  a degree  of  artful  modulation 
fhewn  in  the  introduftion  of  the  feventh  of  the  key,  a ftrain  peculiarly  charadteriftic 
of  the  ancient  Scottifh  fongs.  The  third  era  is  from  queen  Mary  to  the  reftoration,  in 
which  feveral  fongs  are  claffed  by  Mr.  Tytler.  The  laft  is  from  the  reftoration  to  the 
union,  a period  to  v/hich  various  fine  fongs  are  known  to  belong,  from  their  more 
regular  meafure  and  modern  air.  The  church  mufic  before  the  reformation  Aas  no- 
thing in  common  with  the  national  fong- melodies.  Since  that  period,  befides  the 
folemn  pfalm  tunes,  there  have  been  fome  very  odd  and  indecent  applications  of  lu- 
dicrous ballad-tunes  to  godly  fubjefts. 

The  Scottifh  fongs  are  highly  expreffive  of  the  paffions,  particularly  thofe  of  the 
melancholy  kind.  They  require  a perfedt  knowledge  of  the  language  in  the  finger, 
with  tafte  to  mark  out  the  fignificant  words,  and  diftincft  articulation.  They  admit  of 
no  cadence,  or  fanciful  defoant  at  the  clofe. 


On  the  FaJhionaMe  Amufements  and  Entertainments  in  Edinburgh  in  the  laft  Century , with 
a Plan  of  a grand  Concert  in  Mufic  on  St.  Cecilia's  Lay  1695.  By  the  fame. 

THIS  paper  contains  a fliort  account  of  the  amufements  in  Edinburgh,  during 
the  refidence  of  James  duke  of  York  at  Holy.rood-houfe  in  1681  and  82  3 and: 
fome  anecdotes  of  mufical  performers.- 


f Topographical  Defcription  of  the  Parifto  of  Aberlady.  By  the  Rev.  Dr.  Niel  Roy,  Miniftcr 

oj  that  Parijh. 

The  number  of  perfons  in  this  parifh  is  8005  which  is  probably  lefs  than  formerly. 
We  find  nothing  in  the  defcription  of  importance  to  readers  in  general. 


Fetter  from  the  Count efs  Dowager  of  TSUthfdale  to  her  Sifter  the  Count  fs  of  Fraquair3  giving ' 
an  Account  of  the  Earl's  Efcape  cut  of  the  Power  in  1716, 

This  interfiling  relation  is  not  capable  of  abridgment. 


A Letter 
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A Letter  from  the  late  Dr.  Henry , Author  of  the  Eijlory  of  Great -Britain,  to  William  Tytler , 
Efq.  i with  the  Anfwer  and  a Dijfertation  on  the  Marriage  of  Ifueen  Mary  with  the  Earl 
of  Both  well. 

DR.  Henry,  after  exprefling  his  .convi&ion  of  the  cruelty  with  which  queen 
Mary  was  treated  when  living,  and  the  calumnies  her  memory  has  under- 
gone, yet  acknowledges  the  difficulty  he  finds  in  vindicating  her  condud  with 
refped  to  her  marriage  with  Bothwell.  Mr.  Tytler  replies  with  a difiertation  on 
that  marriage,  the  purpofe  of  which  is  to  prove,  not  only  that  Bothwell  carried 
her  off  without  her  concurrence,  but  that  he  actually  ravifhed  her , which  made  the 
marriage  a matter  of  neceffity.  His  evidences  of  this  fad  are,  the  words  of  the 
rebel  affociates  themfelves  in  their  account  to  queen  Elizabeth’s  enyoy,  and  the  tefti- 
mony  of  Sir  James  Melvill. 


Letter  under  the  Privy  Signet  of  King  James  VI.  addrejfed  thus : “ To  o.r  trujlie  and  well 
beloved y.e  Proveft,  Bayliffes,  and  Councell  of  y.e  Burrough  of  D undie.” 

THIS  is  dated  from  Whitehall,  December  31,  1616,  and  requires  the  borough  to 
fend  its  commiflioners  to  a convention  of  the  eftates  in  Scotland,  fummoned  to 
meet  in  Edinburgh  on  the  5th  of  March  next. 


Letter  from  the  Privy  Council  of  Scotland,  directed  thus : “ To  the  Earle  of  Callander , Sherrif 
principal  of  the  Shy  re  of  Stirling.  In  hafle.” 

This  (without  date)  relates  to  garrifoning  and  providing  the  houfes  of  Cardrofs  and 
Glentirran. 


An  original  Letter  of  Bifhop  Burnet: 

WHEN  Burnet  was  parfon  of  Salton,  in  the  year  1 666,  he  drew  up  a memorial 
of  the  grievances  Scotland  lay  under  from  the  bad  condud  of  the  bilhops, 
and  lent  copies  of  it,  figned  by  himfelf,  to  all  the  bilhops  of  his  acquaintance.  For 
this  freedom  he  was  called  before  the  bilhops  and  treated  with  great  feverity.  The 
prefent  letter  is  an  apologetical  one  for  his  condud  on  the  occafion,  addrelfed  to  the 
bilhop  of  Edinburgh. 


Inf  r uhlions for  William  Stewart , to  be  obferved  by  him  in  the  Duke  of  Ehieenjberry’s  Family 

during  his  Grace’s  Abfence  in  England. 

Dated,  Dec.  26,  16^5.  Relative  to  domeftic  economy. 


License  by  Lord  Bellenden , Lord  Treafurer  Depute , in  favour  of  William  Selkirk,  &c.  to  eat 

Flejh  in  forbidden  Times , Febr.  1665. 
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Aidrefs  of  one  hundred  and  two  Chief  Heritors  and  Heads  of  Clans  in  the  Highlands  of 
Scotland , to  King  George  I.  on  iis  Acceffion  to  the  Throne , ‘Which,  by  Court.  Intrigue * was 
prevented  from  being  delivered  to  his  MajeJiy. 

The  negledt  (hewn  to  this  very  loyal  (and  artful)  addrefs,  is  here  Rated  to  have 
been  the  immediate  caufe  of  the  rebellion  in  1715. 


On  Agricola's  Engagement  with  the  Caledonians , under  their  Leader , Galgacus. 

By  R.  Barclay,  Efq.  of  Urie. 

IT*  ROM  the  remains  of  a large  camp,  apparently  Roman,  at  Raedykes , and  the 
’ fituation  of  the  lurrounding  country  (illuflrated  by  a map)  Mr.  Barclay  is 
led  to  infer,  that  diis  was  the  poll  of  Agricola,  after  his  decilive  battle  with  Galgacus, 
which  he  fuppofes  to  have  been  fought  at  the  Kempftanehill , as  Agricola  was  advancing 
northwards  from  Arduthy.  Thefe  places  are  in  the  county  of  Mearns,  near  Stonehive. 


Proceedings  of  the  Alffociation  for  promoting  the  Difcovery  of  the 
Interior  Parts  of  Africa.  8vo.  1791. 

TH  E narrative  of  the  proceedings  of  this  Society  is  written  by  one  of  the  mem- 
bers of  the  committee,  and  is  preceded  by  a plan  of  the  affociation. 

The  author  obferves,  that,  of  all  the  objedts  of  inquiry,  there  are  none  that  both 
learned  and  unlearned  fo  much  wifh  to  inveftigate,  as  the  natural  hiftory  of  countries 
hitherto  unexplored.  By  fea,  little  remains  to  be  examined  ; but  by  land,  much  of 
Afia,  a large  portion  of  America,  and  almoft  the  whole  of  Africa  are  unvifited  and 
unknown. 

In  Afia  there  are  few  extenfive  diflrids,  of  which  we  are  wholly  ignorant,  and  the 
expedled  travels  of  Mr.  Forfter,  who  returned  from  Hindoftan  to  Europe,  by  way 
ofLaldong,  Jummoo,  Cafhmire,  Cabul,  Herat,  and  the  Cafpian  Sea,  will  probably 
fliew  the  manners,  cuftoms,  &c.  of  the  tribes  that  inhabit  the  mountains  north  of 
Lahore,  the  celebrated  country  of  Cafhmire,  and  the  rifing  empire  of  the  Seiks,  and 
the  particulars  of  their  religion,  which  profeffes  to  bring  back  the  Hindoos  from  the 
worfhip  of  images,  to  that  of  the  one  God. 

To  our  knowledge  of  America,  a large  addition  may  be  expected  from  the  perfons 
fent  about  two  years  fince  by  fome  inhabitants  of  Canada,  to  traverfe  the  continent 
from  the  river  St.  Laurence,  to  the  oppofite  ocean. 

Some  progrefs  has  alfo  been  made  in  the  difcovery  of  particular  parts  of  Africa. 
Dr.  Sparman,  Mr.  Patterfon,  and  Mr.  Bruce  have  furnifhed  important  obfervations, 
and  from  thefe,  with  the  knowledge  Col.  Gordon,  commander  of  the  Dutch  troops 
at  the  Cape  of  Good  Hope  has  acquired,  the  fouthern  extremity  of  Africa  may  be 
confidered  as  explored. 

But 


N 


PROCEEDINGS  OF  THE  AFRICAN  ASSOCIATION. 


SS 

But  the  map  of  the  interior  parts  prefent  an  extended  blank.  The  courfe.  of  the 
Niger,  the  places  of  its  rife  and  termination  are  ftill  undetermined.  Our  knowledge 
of  the  rivers  Senegal  and  Gambia  has  not  been  improved  fince  De  la  Brue  and 
Moore.  Nor  have  we  profited  by  the  information  we  have  poftefled  on  the  weftern 
coaft. 

Defirous  of  refcuing  the  age  from  a charge  of  ignorance  in  this  refpedt,  a few  in- 
dividuals have  formed  apian  for  the  difcovery  of  the  interior  part  of  Africa.  Each 
member  is  to  fubfcribe  five  guineas  a year  for  three  years,  at  the  epd  of  which  time 
he  may,  on  giving  notice,  withdraw  ; ail  future  members  to  be  admitted  by  ballot. 
A committee  of  five  have  been  ele&ed,  with  powers  to  chufe  perfons  for.  the  difcoveries, 
to  carry  on  the  correfpondence,  and  to  manage  the  funds.  The  committee  are  not 
to  difclofe  any  intelligence  received  from  their  agents,  but  to  the  committee  at  laro-e, 
for  which  purpofe  a meeting  fhall  be  called  by  letter. 

Chap.  I.  Proceedings  of  the  AJJociation.  This  afiociation  was  formed  June  9,  17885. 
and  the  committee  proceeded  to  feledt  perfons  to  whom  the  geographical  million, 
fhould  be  aftigned.  Two  gentlemen  propofed  to  undertake  the  adventure. 

One,  Mr.  Ledyard,  was  an  American,  who  for  feveral  years  had  lived  with  the 
Indians  of  that  country,  and  ftudied  their  manners.  He  had  made  a voyage  round 
the  world  with  Captain  Cook,  and  having  a defire  of  penetrating  from  the  North 
Weft  coaft  of  America,  to  the  Eaftern  fhore,  he  determined  to  traverfe  the  vaft  con- 
tinent from  the  Pacific  to  the  Atlantic  Ocean,  and  was  preparing  to  embark  in- 
a veffel  to  Nootka  Sound,  but  the  veffel  being  feized,  he  determined  to  travel  over- 
land to  Kamfchatka,  and  embark  from  thence.  With  ten  guineas  only  he  went 
over  to  Oftend,  and  proceeded  by  way  of  Denmark  and  the  Sound  to  the  capital  of 
Sweden,  and  endeavoured  to  crofs  the  gulph  of  Bothnia  on  the  ice,  but  finding  when 
he  came  to  the  middle  that  the  water  was  not  frozen,  he  walked  round  the  gulph  to 
Peterfburg.  Here  he  found  himfelf  without  ftockings  or  ihoes,  but  procured  relief 
from  the  Portugueze  Ambaftfador,  and  obtained  leave  to  proceed  with  a detachment 
of  ftores  to  T akutz ; he  made  this  journey  of  fix  thoufand  miles,  and  there  met 
Mr.  Billengs,  an  Englifhman,  whom  he  had  known  on  board  captain  Cook’s  fhip.. 
From  thence  he  went  to  Oczakow,  on  the  coaft  of  the  Kamfchatka  fea,  but  being  too* 

late  to  embark  that  year,  returned  to  Yakutz  to  winter.  Here  he  was,  on  fome  Tuipi 

cion,  feized,  conveyed  on  a fledge  through  Northern  Tartary,  and  left  on  the  frontiers 
of  the  Polifh  dominions.  In  the  midft  of  poverty,  rags,  and  difeafe,  he  however 
reached  Koningfburg,  where  he  found  friends  that  enabled  him  to  reach  England. 

On  his  arrival  in  London  he  waited  on  Sir  Jofeph  Banks,  who  communicated  to- 
him  the  plan  of  the  aftociation  for  exploring  Africa,  and  their  wifh  to'  engage  him,, 
to  which  he  readily  aflented,  and  the  track  pointed  out  to  him  was  from  Cairo  to 
Sennar,  and  from  thence  weftward  in  die  latitude  and  fuppofed  dire&ion  of  the 
river  Niger. 

The  other  perfon  engaged,  Mr.  Lucas,  having  been  fent  to  Spain  when  a boy,, 
on  his  return  was  captured  by  a Sallee-rover,  and  carried  a flave  to  the  court  of  Mo- 
rocco, where  he  continued  three  years.  Being  releafed  and  fent  to  Gibraltar,  he  was 
appointed  vice  conful  to  Morocco,  where  he  refided  fixteen  years,  and  then  revifit- 
'ing  England,  he  was  made  Oriental  interpreter.  This  gentleman,  with  the  confent 
©f  the  king,  was  nominated  by  the  aftociation,  and  was  to  proceed  over  the  defert  of 

Zahara- 
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Zahara  from  Tripoli  to  Fezzan;  the  committee  having  heard,  that  with  this  king~- 
dom  the  traders  of  Agadez  and  Tombudtou,  &c.  had  eftablifhcd  a regular  intercourfe. 
He  was  to  tranfmit  by  way  of  Tripoli,  what  intelligence  he  could  colled',  and  return 
by  way  of  Gambia,  and  the  coad  of  Guinea.  To  enable  this  traveller  to  proceed, 
the  committee  advanced  the  money  neceflary. 

Chap.  II.  Mr.  Ledyard  took  his  departure  June  30,  1788,  palled  through  Paris 
and  Marfeilles,  to  Alexandria,  and  form  thence  having  alTumed  the  cirefs  of  an 
Egyptian  traveller,  proceeded  by  water  to  Cairo.  While  he  was  waiting  to  fettle  the 
necefiary  affairs  for  his  journey,  he  was  attacked  by  a billious  complaint,  of  which 
he  died. 

In  his  journal,  he  remarks  the  wonderful  difference  between  *very  objed  feen  here, 
or  in  Europe ; he  defcribes  the  view  in  failing  up  the  Nile  as  very  confined,  that  he 
faw  no  propenfity  among  the  inhabitants  to  incivility  : but  found  the  villages  miferably 
poor ; the  huts  of  mud,  full  of  dirt  and  vermin,  and  the  common  people-  wearing 
only  Hurts  and  drawers.  At  Cairo,  he  was  entertained  at  a convent  of  Recollets : 
here  he  found  the  weather  extremely  hot,  was  introduced  to  the  Aga,  and  promifed 
the  neceffary  letters  of  recommendation. 

Of  the  Arabs  he  obferves,  that  tatowing  is  as  prevalent  among  them,  as  among 
South  Sea  iflanders,  the  women  tatow  on  the  chin,  they  dain  their  nails  red,  and  wear 
a mafklike  the  priefls  at  Otaheite. 

He  faw  at  Cairo  an  Arab  white  woman,  like  the  white  Indians  in  the  South  Sea 
iflands,  and  at  the  ifthmus  of  Darien  ; the  dogs  too  were  of  the  fame  fpecies  as  the 
dogs  at  Otaheite.  The  Arabs  of  the  defarts,  he  fays,  have  an  invincible  attachment 
to  liberty,  but  it  is  fingular  they  have  no  word  to  exprefs  liberty  in  their  language. 
The  Mahomedans  of  Africa,  are  a trading,  fuperditious,  and  warlike  fet  of  vagabonds. 
He  law  near  200  black  flaves  expofed  to  fale,  who  had  been  brought  from  the  interior 
parts  of  Africa ; their  appearance  favage,  but  not  like  prifoners  of  war,  they  had 
head  ornaments,  and  their  hair  plaited  in  detached  plaits  of  great  length.  Another 
parcel  he  faw  came  from  Darfoor  were  modly  women,  and  the  beads  and  fome  other 
ornaments  they  had  were  Venetian.  They  were  well  formed,  quite  black,  had  the  true 
Guinea  face,  and  curled  hair.  Mr.  Ledyard  was  informed  that  the  king  ofSennar  was  a 
merchant,  and  concerned  in  the  caravans,  that  20000  negro  Haves  are  imported  into 
Eygpt  annually.  Among  fome  Sennar  Haves,  he  faw  three  of  a bright  olive  colour, 
but  their  heads  uncommonly  formed,  the  forehead  the  narrowed,  longed,  and  mod 
protuberant  he  ever  faw. 

A caravan  goes  from  Cairo  to  Fezzan,  which  they  call  a journey  of  fifty  days,  and 
as  the  caravans  travel  about  20  miles  a day,  the  didance  mud  be  about  1000  miles  j 
from  Fezzan  to  Tombuftou  is  1800  miles  ; from  Cairo  to  Sennar  about  600  miles. 

The  tranfa&ions  give  feveral  extracts  from  Mr.  Ledyard’s  letters,  by  which  he 
appears  difintereded,  adventurous,  and  inured  to  hardddps. 

Chap.  III.  Mr.  L,ucas  embarked  at  Marfeilles  for  Tripoli,  where  he  was  intro- 
duced to  theBafhaw,  who  promifed  him  adidance  for  his  journey  to  Fezzan.  Soon 
after,  he  was  informed  that  fome  tribes  of  the  tributary  Arabs  had  revolted,  and 
that  the  frontiers  of  Tripoli,  on  the  fide  of  the  defart,  were  infeded  by  their 
inroads,  and  that  the  Bafliaw  was  preparing  an  army  to  reduce  them ; but  while 
Mr.  Lucas  was  waiting,  two  Ihereefs,  or  defcendants  from  the  prophet,  arrived  as 
merchants  from  Fezzan  to  fell  Haves,  fenna,  See.  and  as  their  being  defcendants  from 
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the  prophet  fe cured  their  perlon  and  property  from  violence,  they  did  not  wait  for 
the  reftoration  of  peace,  but  prepared  to  depart,  and  offered  to  take  Mr.  Lucas  under 
their  protedti-on.  One  of  thefe  was  about  3 5 years  of  age,  fon  in  law  to  the  king,  the 
other  an  elderly  man  named  Imhammed.  The  Bafhaw  being  informed  of  this  offer, 
fent  Mr.  Lucas  a mule  for  his  journey,  and  the  boy  his  fon  prefented  him  with  a- 
tent,  and  gave  Mr.  Lucas  a letter  of  recommendation  to  the  king  of  Fezzan. 

On  the  t ft  of  February  1789,  the  fhereef  and  Mr.  Lucas  left  Tripoli  with  the  cara- 
van. The  fhereefs  had  fent  their  heavy  merchandife  by  fea  to  Mefurata,  they  paffed 
through  Tajarah,  a miferable  village  of  huts,  and  at  night  encamped  on  a fandy  emi- 
nence, piled  their  loads  in  a circle,  lighted  their  fires,  and  lay  down  to  fleep  with- 
out any  covering  but  their  blankets ; Mr.  Lucas  having  a tent,  the  fhereef  fupped  with, 
him  out  of  a wooden  difh  of  dried  meats  and  of  flour  formed  in  balls,  and  dreffed  in 
fleam.  After  the  meal  the  ceremony  of  wafhing  was  performed,  each  man  dipping 
his  right  hand  into  the  fame  water,  they  then  took  coffee,  fmoaked,  and  laid  down  to 
fleep.  Next  day  they  travelled  among  barren  fands,  and  faw  neither  man,  beafl, 
wood,  or  water. 

February  the  4th,  they  reached  the  ruins  ofLebida,  after  which  for  twenty  five  miles- 
they  found  a luxuriant  vegetation,  and  faw  the  remains  of  a flupendous  aquedudt  which 
formerly  conveyed  water  to  Lebida.  When  they  approached  Mefurata  they  found 
the  rebel  tribe  of  Arabs  had  committed  depredations.  February  the  7 th  they  reached 
Mefurata. 

The  Governor  of  that  place  received  Mr.  Lucas  with  marks  of  attention,  but  faw 
little  chance  of  his  reaching  Fezzan  before  the  winter,  on  account  of  the  war.  The 
fhereef  Fouwad  requefted  a fafe  condudl  for  120  of  the  camels  belonging  to  the  rebels,, 
to  carry  their  goods,  but  this  plan  did  not  fucceed,  and  Mr.  Lucas,  deprived  of  the 
opportunity  of  reaching  Fezzan  this  year,  and  having  difcovered  that  the  old  fhereef 
Imhammed  had  been  employed  by  the  king  of  Fezzan,  and  had  travelled  to  Bornou 
andNigritia,  he  determined  to  learn  from  him  what  he  could.  In  the  courfeof  feveral 
conferences  he  learned  various  particulars,  after  which,  taking  leave  of  his  fellow- 
travellers,  he  went  by  fea  to  Tripoli,  from  thence  to  Malta,  Marfeilles,  and  to- 
England. 

Introduction  of  Chap.  IV.  Mr.  Lucas  did  not  wifli  to  depend  on  the  folitary  evi- 
dence of  Imhammed,  but  read  over  his  account  to  the  governor  of  Mefurata,  who 
had  formerly  travelled  to  Fezzan,  who  faid  that  many  particulars  he  knew  himfelf, 
and  many  from  the  report  of  others,  and  that  the  fhereef  was  a perfon  whofe  detaik 
might  be  depended  on.  Meantime  another  confirmation  of  die  truth  of  this  account 
was  fortunately  obtained  in  England.  The  committee  in  London  procured  from 
Ben  Ali,  a native  of  Morocco,  then  in  London,  who  travelled  thither  as  a merchant, 
an  account  of  thole  countries  fouth  of  the  defart  of  Zahara,  the  refult  of  thefe  in- 
formations are  contained  in 

Chap.  IV.  Of  Fezzan.  It  is  placed  in  the  vafl:  wildernefs  as  an  ifland  in  the  ocean, 
and  is  fituated  fouth  of  Mefurata.  In  eight  days  the  traveller  arrives  at  Wadan,  where- 
refrefhments  are  procured  for  the  caravan.  From  thence  in  five  hours  they  reach  the 
defart  of  Soudah,  where  no  vegetable  but  the  talk  is  feen  to  grow,  a tree  from  which 
the  lemon-coloured  wood  is  taken  which  forms  handles  for  tools.  The  pafiage  of  the 
defart  takes  up  fome  days,  when  the  traveller  finds  a miferable  village,  producing 
nothing  but  dates,  brackifh  water,  and  Indian  corn 3 from  this  village  a day’s  journey 

conducts 
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conducts  to  the  town  of  Sebbah,  where  are  the  remains  of  an  ancient  caftle,  and  other 
venerable  ruins,  and  in  four  days  more  he  reaches  Mourzouk,  the  capital  of  Fezzan. 

This  city  is  fituated  on  the  banks  of  a fmall  river,  furrounded  by  a high  wall  for 
defence,  and  is  diftant  from  Mefurata  390  computed  miles.  Eaftward  of  Mourzouk 
is  the  town  of  Queela,  in  which  are  the  remains  of  ancient  buildings ; ;he  fize  of  the 
cifterns,  and  the  conitrudtion  of  the  vaulted  caves,  exhibit  inftances  of  ancient  fplen- 
dour.  South  of  which  place  is  Jermah,  diftinguifhed  by  numerous  and  majeftic  ruins, 
on  which  are  many  infcriptions.  Teffouwa  lies  eaftward,  near  which  was  a river  which 
the  fhereef  remembers,  but  is  now  overwhelmed  in  the  moving  fands.  N.  E.  from 
Mourzouk,  diftant  about  120  miles,  is  the  large  town  of  Temmifwa,  where  the  cara- 
vans of  pilgrims  from  Bornou  and  Nigritia,  by  way  of  Cairo  to  Mecca,  provide 
their  ftores  for  the  defart. 

In  the  town  or  province  of  Mendrah  is  a large  quantity  of  trcna,  a fpecies  of  foftil 
alkali,  that  floats  on  the  furface  or  fettles  on  the  banks  of  its  fpreading  lakes,  great 
quantity  of  which  is  fent  to  Tripoli  and  fhipped  for  Turkey,  Tunis,  and  Morocco, 
at  the  latter  place  it  is  ufed  as  an  ingredient  in  the  red  dye  of  the  leather.  Mendrah 
is  about  60  miles  fouth  of  Fezzan.  The  territory  of  Fezzan  extends  but  little  weft- 
ward,  being  confined  by  barren  mountains.  The  fmaller  towns  of  this  kingdom  are 
faid  to  be  about  one  hundred ; thefe  towns  are  chiefly  inhabited  by  hulbandmen  and 
Ihepherds ; in  every  town  a market  is  regularly  held ; mutton  and  goat’s  fleflh  are 
fold  by  the  quarter,  ufually  from  thirty-two  to  forty  grains  of  gold,  or  from  four  to 
five  fh  filings  Englffh-  The  fiefh  of  camels  is  dearer,  and  divided  into  fmaller 
parts. 

The  houies  are  of  clay,  with  flat  roofs  compofed  of  branches  of  trees,  on  which 
earth  is  laid ■,  this  is  fufficient  in  a climate  where  it  never  rains.  The  heats  in  fummer 
from  April  to  November,  are  intenfe,  and  the  hot  winds  blow  from  the  fouth-eaft, 
fouth,  and  fouth-weft  with  fuch  violence,  as  to  threaten  fufFocation  when  it  changes 
to  the  weft  or  north-weft  a reviving  frefhnefs  enfues. 

The  drefs  of  the  inhabitants  is  like  that  of  the  Moors  of  Barbary,  confiding  of  a 
large  pair  of  trowfers,  a fhirt  which  hangs  over  the  trowfors,  a kind  of  waiftcoat 
without  fleeves,  and  a jacket  with  tight  fleeves  over  the  jacket  is  a loofe  robe  which 
reaches  below  the  knee,  a girdle  of  crimfon,  and  a long  cloth  called  a barrakan  or 
alhaicque,  like  a highland  pkid,  is  worn  ; dockings  of  leather  laced  like  half  boots, 
and  flippers  ; on  the  head  a red  cap  and  turban,  fometimes  over  the  whole  they 
throw  a long  cloak  with  a hood,  called  a burnooje.  In  fummer  they  throw  off  all 
but  the  fhirt  and  the  cap. 

The  people  bear  very  high  degrees  of  heat,  but  any  cold  affedts  them  fenfibly. 
Their  difeafes  are  chiefly  the  inflammatory  and  putrid  kind;  the  fmall-pox  is  com- 
mon. Their  old  women  are  their  principal  phyficians.  For  pains  in  the  head  they 
cup  and  bleed ; for  that  in  the  limbs,  they  bathe  in  the  hot  lakes..  They  have  a 
multitude  of  noxious  and  loathfome  animals ; the  air  is  crouded  with  mofquitos,  and 
their  perfons  are  over-run  with  the  vermin  which  affect  the  beggars  of  Europe. 

In  their  perfons  they  incline  to  the  negro,  of  a deep  fwarthy  complexion,  with 
curly  black  hair ; they  are  tall,  but  indolent,  inactive,  and  weak.  In  their  common 
intercourfe,  diftindtion  of  rank  feems  to  be  forgotten  ; rich  and  poor,  mailer  and  man, 
converfe,  eat,  and  drink  together  3 they  are,  however,  generous  and  hofpitable. 

An 
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An  extenfive  plain  compofes  the  kingdom  of Fezzan,  the  foil  is  generally  a light 
fan.1,  the  fprings  are  abundant,  and  few  regions  in  Africa  exhibit  a richer  vegetation. 
The  land  produces  the  talk,  the  whitethorn,  date  .trees,  the  olive  and  lime,  apricot, 
pomegranate  and  fig;  Indian  corn  and  barley  are  the  favourite  obje£ts^of  cultivation, 
of  wheat  there  is  little  raifed.  The  tame  animals  are  the  fheep,  cow,  goat  and 
camel,  and  the  wild  are  the  oftrich,  antelopes  of  various  kinds,  one  of  which  is  called 
the  liuadee,  which  when  chafed,  plunges  with  addrefs  from  a precipice,  and  lights  on 
-its  hams. 

The  food  of  the  lower  clafs  confifts  of  flour,  of  Indian  corn  feafoned  with  oil,  and 
fruit,  thofe  of  fuperior  rank  eat  wheat  bread  and  flefh.  Fezzan  produces  much  fait, 
the  water  has  in  general  a mineral  tafce,  but  the  favourite  beverage  is  a liquor  from 
the  date  tree,  which  acquires,  when  fermented  an  intoxicating  ftrength.  In  religion 
.they  are  rigid  Mahomedans,  but  tolerant.  Their  government  monarchical,  their 
prefent  king  is  defcended  from  one  of  the  fhereefs  of  Taffilet,  who  about  400  years 
fince  obtained  the  crown.  Till  the  prefent  century  the  kingdom  was  independent, 
when  the  Bafliaw  of  Tripoli  conquered,  and  made  it  tributary,  the  reigning  fovereign 
,has  nearly  thrown  off  this  yoke.  In  Fezzan,  the  defcendants  of  the  prophet  are  highly 
privileged,  their  property  and  perfons  are  inviolable,  they  are  exempt  from  certain 
punifhments.  This  clafs  are  in  general  either  princes  or  merchants. 

The  revenue  is  compofed  of  a tax  on  towns  and  villages,  a tax  on  every  camel 
load  of  goods  (except  proviflons)  which  enters  the  capital,  fines  for  offenfes,  lands 
of  perfons  dying  without  heirs,  and  a tax  on  gardens  and  date  trees.  Gold  dull  by 
weight  is  the  chief  medium  of  payment,  but  far  convenience  they  are  furniihed  with 
fmall  papers  of  gold  dull  of  different  values,  from  two  xarbes  or  one  and  half  upwards, 
,for  fmaller  articles  corn  or  flour  are  ufed  as  a medium.  One  grain  of  gold  is  equal  to 
1 id.  fterling.  The  Fezzan  grain  is  the  fame  as  in  England. 

The  juflice  of  the  fovereign  is  highly  extolled,  fmall  offences  are  punifhed  by  the 
'baftinado,  and  the  punifhments  increafe  to  fine,  .inprifonment,  and  death.  Trufting 
to  their  natural  defence,  their  towns  are  without  guard,  and  they  have  no  (landing 
forces.  The  only  war  the  fhereef  remembered  was  undertaken  againft  a people  inha- 
biting the  mountains  of  Tibefli,  which  is  feparated  from  the  people  of  Fezzan  by  a 
wide  and  fandy  defart ; thefe  people  are  wild  and  favage,  and  had  plundered  a cara- 
van belonging  to  the  king,  who  fent  an  army  of  between  3 and  4000  men  againft 
and  fubdued  them.  The  country  of  thefe  people  produces  much  fenna.  The 
•vales  of  Tibefli  are  faid  to  be  fertile  in  corn  and  pafture  for  cattle,  particularly  camels. 
They  live  in  huts,  and  profefs  various  religions,  fome  the  Mahomedan,  others  are 
attached  to  their  ancient  idolatry. 

Chap.  V.  Mode  of  Travelling  in  Africa.  In  the  divifion  N.  of  the  Niger,  the 
feafon  for  travelling  begins  in  Odlober,  and  ends  in  March,  during  this  time  the  air 
;is  cool.  In  fome  places  it  occafionally  exhibits  the  phenomena  of  a European  winter. 
The  foil  is  fandy,  foft  and  dry.  The  camel  is  peculiarly  fuited  to  travel  in  this 
country,  they  will  carry  from  three  to  four  hundred  weight,  and  the  expence  of  car- 
rying each  hundred  is  about  one  farthing  per  mile,  they  go  about  three  miles  an 
hour  for  feven  or  eight  hours  a day.  The  caravan  flops  at  the  places  where  they 
find  water  for  two  days  or  more,  to  trade.  The  camels  live  on  the  fmall  vegetation 
Sound  in  the  defarts,  the  drivers  and  fervants  on  camel’s  flefh,  milk  and  dates,  and  the 

meal 
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meal  of  barley,  and  Indian  corn.  The  merchant  carries  for  his  own  ufe  the  dried  fiefh 
ef  camels  and  fheep,  and  their  water  is  preferved  in  goat  (kins.  T he  women,  chil- 
dren and  lick  are  carried  in  a peculiar  manner.  Six  or  eight  camels  are  yoked  to- 
ther  in  a row,  many  tent  poles  are  laid  upon  their  backs  and  covered  with  carpets, 
over  thefe  bags  of  corn,  and  over  the  whole  other  carpets,  on  which  the  traveller 
fets  or  lies  down. 

A fandy  heath,  covered  in  part  with  a plant  called  by  the  Arabs,  She,  refembling 
the  wild  thyme  of  Egypt,  conftitutes  the  chief  appearance  ol  the  defarts.  In  fome 
places  thoufands  of  fheep  and  goats  pafture,  in  others  nothing  is  to  be  feen  but  hills 
oflhifting  fand,  the  fun  beams  fend  a fcorching  heat,  and  the  caravans  are  fometimes 
in  danger  of  perifhing  by  third.  No  land  marks  appear,  but  the  came)  drivers  guide 
themfelves  by  the  fun  and  fbirs.  They  crofs  the  river  Niger  in  boats,  which  are 
nothing,  more  than  an  ill  conftrudted  raft  of  planks  fattened  together  with  ropes.  The 
depth  of  the  river  at  the  place  of  paflage,  which  is  too  miles  fouth  of  Cafhna,  is 
about  23  or  24  feet  in  width,  at  Tombudtou  it  is  about  the  fame  as  the  Thames 
at  Weftminfter.  T'he  fifh  in  this  river  is  never  ufed  by  the  natives.  Having  palled 
this  river  the  caravan  meets  a well  cultivated  country,  the  heats  are  however  excef- 
five,  and  they,  to  avoid  them,  often  journey  in  the  night.  South  of  Cafhna,  for 
want  of  camels  they  ufe  mules,  horfes,  and  aides. 

Chah.  VI.  Of  the  Empires ,.  and  cf  Bcrnon  and  Cafhna.  South  of  Fezzan  lay  thofe 
two  great  empires,  having  a great  refemblance  to  each  other,  in  foil,  climate,  laws, 
government,  &c.  From  Mourfouk  to  Bornou  the  capital,  is  nearly  a thoufand  miles, 
the  road  is  through  many  villages  of  blacks,, wrhofe  looks  announce  their  extreme  mifery. 
The  climate  of  Bornou  has  two  feafons ; in  April  and  the  fucceeding  months,  there 
is  a deluge  of  rain  and  deftrudtive  thunder  and  lightning;  during  this,  which  lafts  from 
three  to  nine  days,,  the  inhabitants  coniine  themfelves  to  their  dwellings:  after  this,, 
till  Odtober,  the  heat  is  great,  and  the  air  becomes  foft  and  mild.  Near  thirty  lan- 
guages are  fpoken  in  this  empire.  The  inhabitants  are  all  black,  but  not  of  the  negro 
call ; their  drefs  is  flight,  and  fome  of  the  poor  have  only  a covering  for  the  waifL 
Two  kinds*  of  Indian  corn  grow  here,  called  galfob  and  gamphuly  ; horffc  and  kidney 
beans  are  cultivated,  all  by  the  hoe,  the  plough  being  unknown : the  women  labour 
as  well  as  the  men.  Two  fpecies  of  roots  are  cultivated,  the  one  called  dondoo,  is 
dried,  and  may  be  kept  for  two  years;  when  ufed,  it  is  reduced  to  a powder,  and 
made  into  a pafte  with  palm  oil ; the  other  root  is  boiled  for  food  ; grapes,  apricots, 
and  pomegranates ; lemons,  limes,  and  melons,  are  in  abundance,  and  a vegetable 
called  the  kedeynah,  the  kernel  of  which  is  efteemed,  and  from  the  fhell  an  oil  is 
procured.  Sheep,  goats,  cows,  horfes,  buffaloes,  and  camels,  are  in  abundance  ; the 
Guinea  fowl  is  reared  here,  bees  are  in  great  plenty;  antelopes,  partridges,  wild 
ducks,  and  oftriches  ; the  flelh  of  the  latter  is  highly  prized,  Of  wild  animals  they 
have  elephants,  of  which  they  make  no  ufe ; the  hippopotamus,  and  an  animal  called 
the  zarapah,  refembling  the  camel  in  the  head  and  body,  the  neck  like  an  oftrich, 
and  taller  at  the  fhoulders  than  the  haunches.  There  are  many  dangerous  reptiles. 

In  the  mountains  of  Tibefri  the  herdfmen  dwell  in  tents,  compofed  of  cow  hides. 
The  houfes  are  fquare,  of  one  floor,  with  a court  in  the  middle,  and  an  inclofure 
round  for  their  cattle ; clay  is  ufed  inftead  of  mortar,  and  the  walls  are  plaiflered 
with  the  fame ; the  roofs  are  compofed  of  palm-tree  branches  and  brufh-'wood,  and 
are  water-proof : their  furniture  and  utenfils  are  trifling ; the  higher  order  have  lea- 
thern 
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them  cufhions,  carpets,  and  utenfils  of  brafs  and  copper ; their  towns  are  irregular. 
A cow  is  worth  about  fix  (hidings  Englifh,  a camel  fix  or  feven  pounds,  and  a 
horfe  from  three  to  feven  pounds.  Their  towns  have  no  defence,  except  the  capital, 
which  has  a wall  and  ditch. 

The  city  is  populous,  the  coarfer  metals  in  pieces  of  different  weights,  ferve  for 
currency.  The  religion  of  Mahomet,  and  paganifm,  both  prevail  here.  The  mo- 
narch is  elected  from  among  the  fons  of  the  decealed  prince,  by  three  elders  appointed 
for  that  purpofe ; the  fon  chofen  enjoys  two-thirds  of  his  father’s  lands  and  cattle, 
and  the  other  children  the  reft.  The  wives  of  the  deceafed  fovereign  have  eftablifh- 
ments,  his  concubines  may  return  to  their  friends.  The  kings  are  maintained  by  he- 
reditary lands,  and  by  taxes.  The  prefent  king  appears  very  plain ; his  concubines 
are  laid  to  be  five  hundred,  and  he  keeps  as  many  horfes.  His  military  force  confifts 
chiefly  of  horfemen  : the  fabre,  lance,  bow,  and  fhield,  are  their  weapons  of  offence 
and  defence.  The  people  are  courteous  and  humane.  They  are  fond  of  the  game 
of  drafts,  on  the  event  of  which  they  will  (take  every  thing  that  is  valuable  ; the 
higher  order  play  at  chefs.  Gold  dull,  (laves,  horfes,  oftrich  feathers,  fait,  and  civet, 
are  their  articles  of  trade.  Their  (laves  they  procure  by  invading  the  territories  of 
a favage  race  of  negroes  fituated  to  the  eaft  of  Bergarnee.  They  have  fait  lakes, 
but  do  not  make  any  profit  by  them,  permitting  their  neighbours  of  the  empire  of 
Cafhna  to  take  it  away.  The  civet  is  procured  from  a fpecies  of  wild  cat,  which  is 
taken  alive  in  a trap,  and  irritated  till  a copious  perfpiration  is  produced,  and  its 
fweat  being  fcraped  off  and  preferved,  conftitutes  the  perfume  this  operation  is  re- 
newed at  times  until  the  animal  dies  of  the  fatigue  ; the  quantity  obtained  from  one 
cat  is  generally  half  an  ounce.  Copper,  braft,  filver  dollars,  woollen  caps  and 
cloaths,  linen,  and  carpets,  are  given  them  in  exchange  for  thefe  commodities. 

Chap.  VII.  Of  Cafhna.  The  Fezzaners  fend  an  annual  caravan  to  Cafhna.  From 
Mourfouk  they  travel  S.  S.  W.  over  a fandy  delart  for  five  days  journey,  then  a wild 
uninhabited  heath,  then  another  defart  which  brings  them  to  a delightful  country  in 
which  is  Agadez,  the  mod  commercial  town  in  the  empire,  the  inhabitants  of  which 
are  all  Mahometans.  After  a (lop  of  ten  days  the  caravan  proceeds  to  the  fouth, 
and  in  eight  days  more  reaches  Cafhna.  The  Nigritia  of  our  modern  geographers 
js  called  by  the  Arabs  Scudan,  and  by  the  natives  Aafnou , both  which  words  mean 
the  land  of  the  Blacks ; but  its  limits  are  not  fettled.  The  rains  in  Cafhna  are  lefs 
violent  than  in  Bornou,  and  the  manners  of  the  people  are  lefs  courteous.  Cowries 
are  here  current,  2500  of  which  are  equal  to  a mitkal  of  Fezzan,  or  about  ten  (hillings 
and  three-pence  Englifh. 

The  fait  lakes  are  feparated  from  Agadez  by  a march  of  forty-five  days,  and  are 
furrounded  by  the  v,aft  defart  of  Bilma,  the  trade  to  thence  yields  a large  profit.  The 
fenna  of  Agadez  is  very  valuable.  The  other  articles  of  commerce  are  gold  dull, 
Slaves,  cotton  cloths,  goat  (kins,  ox  and  buffalo  hides,  and  civet. 

Chap.  VIII.  Countries  fouth  of  the  Niger.  From  the  Niger  to  the  kingdom  of 
Tonouwah,  the  lands  are  moftly  cleared;  the  people  are  chiefly  fhepherds  and  huf- 
bandmen,  with  fome  few  manufacturers  of  cotton  cloth  and  dyed  goat  (kins ; they 
dwell  in  tents  formed  of  the  buffalo  hide,  and  huts  made  of  the  branches  of  trees. 
The  dates  are  modly  monarchical,  but  there  are  fome  few  republics:  the  people  of 
this  country  are  mild,  and  the  Pagans  and  Mahometans  mix  indifcriminately  together. 
Xhe  people  of  the  kingdom  of  Degombah  are  noted  for  taming  the  elephant,  and 
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making  flaves  of  their  neighbours.  They  have  for  trade,  Haves,  cotton  cloth,  goat 
Heins,  hides,  and  a nut  called  Gooroo,  which  is  a pleafant  bitter,  and  by  adting  as  a 
corredtive  to  the  unwholefome  waters  of  Fezzan  is  deemed  of  importance.  Fire  arms 
are  unknown,  for  the  inhabitants  of  the  maritime  kingdoms,  to  preferve  their  own 
fuperiority,  prevent  their  pafllng. 

Chap.  IX.  Of  the  trade  from  Fezzan  to  Tripoli , Bornou,  Co.fhna , &c.  At  the  end 
©f  Odtober,  when  the  heats  are  abated,  the  caravans  depart  from  Mourzouk  in  fmall 
parties  of  ten  or  twelve,  unlefs  in  time  of  war ; they  lay  in  provifions  or  dates,  meal, 
and  mutton  falted,  dried  in  the  fun,  and  boiled  in  oil  or  fat ; the  merchants  have 
agents  in  the  chief  towns,  to  whom  they  fend  the  Haves  they  pur  chafe.  The  caravans 
to  Tripoli  carry  the  trona,  fenna,  gold  duH:  and  Haves  brought  from  the  fouthern 
countries,  and  in  return  bring  back  cutlery,  woollen,  iilks,  dollars,  copper,  and 
brafs. 

That  to  Bornou  carries  brafs  and  copper  for  the  currency  of  the  country,  imperial 
dollars,  and  various  manufactures,  but  of  their  own  produce  only  a preparation  of 
dates,  and  meal  of  Indian  corn,  and  they  take  in  return  Haves,  gold  dull,  and  civet. 

To  Cafhna  they  carry  cowries,  brafs  to  make  rings  and  bracelets,  horfes,  feveral 
kinds  of  manufadtures,  and  the  Gooroo  nuts ; and  in  return  take  gold  duft,  flaves, 
cotton  cloth,  dyed  goat  fkins,  hides,  fenna,  and  civet,  for  the  countries  fouth  of  the 
Niger,  where  alfo  they  convey  fabre  blades  and  Dutch  knives,  coral,  brafs  beads, 
looking-glafies,  dollars,  &c.  and  receive  back  gold  dull,  Haves,  cotton  cloths,  goat 
fkins,  hides,  Goroo  nuts,  cowries,  and  ivory. 

Chap.  X.  Rout  from  Mourzouk  to  Cairo-,  according  to  the  prefent  governor  of  Mafurata. 
Fezzan  communicates  with  Cairo  and  Mecca.  A caravan  of  pilgrims  proceed  in  the 
autumn  of  every  fecond  or  third  year  to  Mecca ; they  proceed  to  Temefia,  over  the 
mountain  of  Ziltan,  and  thence  to  Sibbul,  a place  iubjedt  to  Tripoli;  and  thence 
nearly  in  a line  with  the  Mediterranean  fea  to  Cairo,  and  thence  to  Mecca  by  the 
cuftomary  rout. 

Chap.  XI.  From  the  above  premifes,  the  writer  thinks,  that  conclufions  of  an 
important  nature  refult.  Comparing  it  with  the  account  of  Leo  Africanus,  it  proves 
that  the  Mahometan  faith  and  civilization  has  made  fome  progrefs,  and  that  fouth 
of  the  Niger  the  flernnefs  of  the  Muflelman  is  tempered  by  the  mildnefs  of  the 
Negro,  that  the  people  of  thofe  countries,  like  the  natives  of  Bengal,  ufing  cowries, 
is  a curious  phenomenon;  that  here  both  the  antiquarian  andfludier  of  nature  may  find 
entertainment  and  information,  and  that  a fine  field  for  the  improvement  of  com- 
merce is  opened,  by  means  of  the  river  Gambia,  which  will  carry  goods  within 
700  miles,  which  the  Fezzaners  are  obliged  to  carry  3000. 

Chap.  XII.  Is  a memoir,  on  the  conftrudtion  of  a map  of  Africa  by  Major 
Rennel,  who  obferves,  that  the  geography  of  Africa  is  fo  imperfedt,  that  M.  D’An- 
ville,  in  conftrudting  his  map  of  Africa  fo  late  as  the  year  1749,  was  obliged  to  have 
recourfe  to  the  works  of  Ptolemy  and  Edrifi,  one  of  which  wrote  in  the  fecond,  and 
the  other  in  the  twelfth  century.  That  moft  of  the  pofitions  of  the  inland  parts  are 
taken  from  Edrifi,  and  that  they  agree  nearly  with  thofe  furnifhed  by  the  prefent 
materials. 

As  not  one  celeftial  obfervation  has  been  taken  to  determine  any  latitude  between 
Benin  and  Tripoli,  all  the  pofitions  are  fixed  by  eftimation,  reckoning  fifteen  or  fix- 
teen  miles  for  a day’s  journey.  Mr.  Rennell  places  Mourzouk,  the  capital  of  Fezzan, 
v O in 
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in  lat.  27920/,  or  260  miles  from  Mafurata ; Agadez  in  lat.  20°2o',  or  455  S.  W* 
of  Morzouk.  Agadez  is  the  Agadoft  of  Edrifi. 

Calhna  in  lat.  i6°20/  and  about  i°30/  W.  from  Tripoli,  which  he  fuppofes  to  be 
D’Anville’s  Caffeenah.  Cafhna  he  thinks  may  be  regarded  as  the  central  kingdom  of 
Africa. 

The  Niger  runs  S.  of  Cafhna,  and  Ben  Ali  was  informed  it  is  loft  in  the  fand  S of 
Tombudtou.  It  is  termed  by  the  Africans  Neel  il  Abeed , the  River  of  Negroes,  or 
Neel  il  Kebeer , the  Great  River. 

Gonjah  he  fuppofes  the  Conche  of  D’Anville,  and  the  Gonge  of  De  Lifle.  It  is 
faid  by  the  fhereef  to  be  forty-feven  days  journey  from  that  part  of  the  Guinea  coaft, 
where  the  Chriftians  trade,  probably  the  Gold  Coaft.  The  Mahometan  religion  feems 
to  have  fpread  fouthward  to  lat.  120  N. 

Tombutflou,  Mr.  Rennel  places  28  miles  N.  W.  of  D’Anville’s  Tombu&on; 
Bornou  about  i9°4o'. 

From  Mourfouk  to  Cairo  the  road  lies  through  Augela,  in  lat.  29°2o',  wThich  is 
nearly  midway.  Augela  is  the  Augila  of  Ptolemy  and  Pliny,  and  is  placed  by  the 
former  about  1 97  miles  from  the  lea. 


Tranfa&ions  of  the  Society  inflituted  at  London  for  the  Encourage- 
ment of  Arts,  Manufactures , and  Commerce ; with  the  Premiums 
offered  in  the  Year  1793.  VoL  X. 

AFTER  a Preface , giving  a general  account  of  the  Papers  in  the  volume,  and  no- 
ticing the  new  or  augmented  premiums  offered,  the  Agricultural  papers 
begin,  with  the  mode  of  raifing  Oaks,  purfued  by  Lewis  Majendie , of  Cajlle  Heding- 
ham , Efq.  who  obtained  the  gold  medal  offered  for  that  purpofe.  In  making  his 
plantations,  (which  were  in  an  ancient  park,)  “ the  foil  was  dug  one  full  fpit,  and  the 
turf  inverted  ; the  plants  were  two-years-old  feedlings,  removed  with  the  greateft  care 
from  the  feed  bed,  by  undermining  the  roots,  fo  as  to  bring  them  up  undamaged  and 
entire  in  the  ftridteft  lenfe : the  fubfoil  of  the  intended  plantation,  being  a rich  tender 
loam,  holes  were  bored  into  it  with  an  iron  inftrument,  ufed  in  this  country  for  fixing 
hop-poles  into  the  earth : into  thefe  the  trees  were  planted,  ufing  great  caution  that 
each  feedling  fhould  have  a hole  luitable  to  the  length  of  its  tap-root,  which  we  were 
careful  to  fet  upright,  and  without  doubling  it : the  tap-roots  of  thefe  plants  were 
from  18  to  36  inches  in  length.”  Mr.  Majendie’s  reafons  for  not  fhortening  the  tap- 
roots of  his  plants  were,  to  prevent  the  neceffity  of  more  than  one  tranfplantation,  and 
to  preferve  as  much  as  poffible,  the  apparent  plan  of  nature  in  ordering  their  growth. 
An  experiment  w;tf  made  at  the  time  of  forming  this  plantation,  of  fetting  apart  for 
companion  twelve  entire  and  twelve  tapped  ftedlings ; one  of  each  of  thefe,  taken  up 
after  five  years,  was  lent  to  the  Society  with  its  meafurement.  The  entire  Booted  one 
had  conficlerably  outftripped  the  other  in  height,  but  was  a very  little  lefs  in  circum- 
ference clofe  to  the  ground.  The  entire  had  acquired  a regularity  of  thicknefs  in  its 

general 
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general  growth,  and  the  lateral  roots  were  moftly  fibrous : the  mutilated  had  thrown 
out  a number  of  thick  horizontal  roots  near  the  place  where  the  tap-root  was  fhortened, 
after  which  the  tap-root  had  refumed  its  downward  tendency  in  a regular  manner. 
Atteftations  are  annexed  of  the  flourilhing  (late  of  the  plantations  at  the  time  of 
examination. 

The  next  paper  relates  to  the  plantations  of  Mixed  ' Timber  drees,  for  w'hich  the  gold 
medal  was  adjudged  to  John  Holliday,  of  Dilhorn,  Staffordfhire,  Ejq. 

By  the  lift  annexed,  the  numbers  and  kinds  are  as  follow. 


Oaks  - - - 

10,000 

Black  Italian  ditto  - 

- 100 

Evergreen  Oaks 

- - 500 

Weeping  Willows  - 

- 50 

White  Spruce 

- - 600 

Elemlock  Spruce  - 

- 25 

Beech  - - - - 

- 94,000 

Cyprefs  - - - - 

- 25 

Larch  - - - 

7,900 

White  Spruce  - - 

- 200 

Lombardy  Poplars 

100 

In  all 

113,500 

The  method  ufed  in  making  the  Plantations  was,  with  refpect  to  the  Beech,  by 
digging  a roundifh  hole,  about  the  diameter  of  two  fpader,  preferving  the  beft 
turf,  and  placing  it  on  the  fouth-weft ; which,  by  experience,  has  been  found  to  an- 
fwer  two  ufeful  purpofes,  firft,  that  of  protedling  the  young  plant  from  our  greateft 
ftorms  in  winter;  fecondly,  in  fhedding  the  beft  foil  in  the  bed  of  the  hole,  both: 
winter  and  fummer.  The  nature  of  the  Beech  foil  is  light,  with  fharp  gravel ; of  the 
oaks,  fine  deep  clay. 

Nathaniel  Kent , Efq.  next  gives  a communication  refpefling  the  ufes  and  value 
of  the  Chefnut  tree.  Pie  confirms  Mr.  Majendie’s  account  of  this  tree,  in  the 
9th  Vol.  of  Eranfadlions , reprefenting  it  as  unequalled  for  hop-poles  and  flakes, 
gates,  polls,  and  building-timber.  He  gives  various  inftances  of  its  durability, 
proving  its  fuperioritv  to  oak  in  that  refpedl ; and  he  accounts,  for  the  charadler 
given  it  by  Evelyn,  of  being  fubjedt  to  rot  at  the  heart  while  it  has  a fair  outward  ap- 
pearance, by  fuppofing  it  to  have  been  applied  to  chefnut  fullered  to  Hand  too  long, 
when  it  really  delerves  that  imputation.  Whereas  it  is  a circumflance  which  gives 
peculiar  value  to  this  wood,  that  it  can  never  be  taken  too  young,  provided  it  be  of 
the  fize  required  ; its  durability  at  an  early  age  being  owing  to  the  very  ffnall  propor- 
tion of  its  lap,  compared  with  that  of  other  trees. 

William  Pattenfon,  of  Ibornden  in  Kent,  Efq.  gives  an  account  of  his  making  two 
plantations,  both  together  containing  feven  acres  and  a half,  of  the  Upland  or  Red 
Willow,  1742  plants  to  an  acre,  for  which  the  gold  medal  premium  was  adjudged 
to  him.  » 

Sam.  Dunn,  Ffq.  whofe  account  of  an  experiment  made  on  one  acre  and  a half  of 
land,  cultivated  with  Potatoes,  inftead  of  lying  under  a fummer  fallow,  was  inferted 
in  Vol.  IX.  of  the  Eranjatslions,  tranfmits  a flatement  of  the  advantages  derived  from 
that  practice.  The  wheat  when  threfhed  produced  81  quarters  of  clean  corn,  value, 
including  the  flraw,  20I.  is.  6d.  Expences  attending  its  growth,  61.  7s.  3d.  Clear 
profit,  13I.  14s.  3d. 

O 2 Mr; 
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Mr.  'Thomas  Rogerfon , of  N arbor ough , communicates  a (late  of  the  comparative  ad- 
vantages of  the  Drill  and  Broad-caft  method  in  the  culture  of  Wheat.  In  a field  of 
48  acres,  of  which  21  were  drilled,  and  27  lowed  broad-caft,  the  crop  turned  out  in 
favour  of  the  drill  to  the  amount  of  3s.  i£  per  acre.  Nothing  decifive  is  ftated  as  to 
another  experiment  in  which  both  drilling  and  broad-caft  were  tried  in  various  modes ; 
but  it  appears  that  early  drilling,  efpecially  on  light  foils,  is  preferable  to  late. 

Another  comparifon  of  the  fame  kind  is  related  by  Mr.  Peter  Smith,  of  Hornchurch ,, 
EjTex,  to  whom  the  premium  for  that  purpofe  was  adjudged.  A twelve  acre  piece  of 
a mixed  foil  or  gravelly  loam  was  laid  down  as  a wheat  fallow,  and  fown  in  O&ober,. 
1790,  half  in  the  broad-caft  way,  with  2§  bufliels  of  feed  per  acre  ; (each  bufhel,  8 gal- 
lons, three  quarts;)  the  other  half  by  Cooke’s  drill,  with  one  buihel  per  acre.  The 
drilled  part  was  injured  by  the  rooks,  and  by  a flood  which  hindered  the  operation  of 
fcarifying  fo  loon  as  it  fhould  have  been  done.  During  winter  the  broad-caft  looked . 
by  much  the  belt,  but  in  March  the  drilled  got  the  lead  and  kept  it.  The  broad-- 
cart  was  the  firft  ripe,  but  the  drilled  was  cut  immediately  after  it.  Both  crops  were 
thraftied  by  the  fame  men  with  great  exaftnefs.  The  produce  of  the  drilled  was  25. 
quarters  6 bufhels ; that  of  the  broad-caft,  24  quarters  if  buihel.  The  acre  of  drilled,, 
therefore,  exceeded  the  acre  of  broad-caft,  two  bulhels,  four  quarts,,  which,  with  the 
faving  of  feed,  amounts  to  3f  bufliels,  4 quarts,  value  about  20s.  per  acre,  in  favour 
of  the  drill;  This  advantage  was  trifling  compared  w ith  the  benefit  the  land  has  re- 
ceived from  being  fcarlfied  and  horfehoed,  which  was  very  vifible  when  the  crops  were 
cut,  the  diilled  ftubble  being  very  clean,  the  broad-caft  foul.  The  expence  of  both 
methods  was  nearly  the  fame.  The  broad-caft  had  a hand-hoeing,  which  it  is  not. 
ufual  to  give  wheat  in  that  part  of  the  country.  On  the  whole,  Mr.  Smith  is  fo 
much  convinced  of  the  fuperiority  of  the  drill,,  that  he  has  fince  drilled  all  his  wheat,, 
viz.  40  acres..  r 

Mr.  William  Dann,  of  Gillingham,  Kent,  gives  an  account  of  experiments  to  deter- 
mine the  comparative  advantages  of  the  drill  and  broad-caft  method  of  cultivating 
turneps.  The  firft  was  upon  feven  acres  of  thin,  light,  ftony  land;  on  a chalk  bottom,., 
worth  I I or  12s.  per  acre,  prepared  for  turneps  by  four  pioughings.  with  harrowing 
and  rolling..  Some  grafts'  burnt  upon  the  land-produced  24  cart-loads  of  alhes,  which 
were  fpread  on  four  acres.  The  whole  feven  were  alfo  manured  with  comport,  ftome- 
v/hat  lefts  being  laid  on  the  part  where  the  afhes  were  fpread;  The  field  was  fown  on 
July  8th.  in  ftripes,  fo  as  to  give  to  each  ftripe  a part  of  the  land  manured  in  both 
ways;  three  acres  were  fown  broad-caft  with  five  quarts  of  feed ; the  remainder  were  • 
drilled  with  four  quarts,  the  drills  iof  inches  afunder.  About  the  end  of  Auguft  a 
difference  was  firft  perceived  in  favour  of  the  drilled.  On  December  6,  five  perches 
x>f  each,  taken  as  nearly  equal  as  poflible,-  were  weighed ; the  fum  of  the  broad- 
caft  was  1345ft;  of  the  drilled  14301b:.  difference,  per  perch,  iylb:  per  acre,.. 
1.  ton  4c wt.  iqr.  41b. 

The  experiment  was  repeated  on  feven  acres  more,  prepared ' nearly  as  above,  ex- 
cept that  no  alhes  were  ufed, . but  on  better  land,  being  a good  friable  loam,  worth- 
17  or  1 8s.  per  acre.  Nearly  two  quarts  offeed  per  acre  wrere  fown  broad-caft,  and; 
one. in  the  drill,  on  July  17.  On  November  29,  four  perches  of  each,  impartially 
feletfted  on  different  parts  of  the  land  were  weighed,  when  the  amount  of  the  broad- 
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gaff  was  1 2731b j of  the  drilled,  14051b;  difference  per  perch  Jiflb;  per  acre, 
2 ton,  5cwt.  iqr.  I2lb.  The  refult  of  two  other  experiments  was,  in  favour  of  the 
drill,  in  one,  at  the  rate  of  three  tons  per  acre ; in  the  other,  of  1 ton  3cwt.  2qr.  81b. 

Mr.  John  Ambroje,  of  Cop  ford,  near  Colchefier,  obtained  the  premium  for  experiments 
on  the  comparative  advantages  of  the  drill  and  broad-caft  method  in  cultivating  tur- 
neps,  and  gives  the  following  account  of  them.  Two  pieces  of  land,  of  a fimilar 
good,  mixed,  middling,  dry  foil,  were  fown  in  the  beginning  of  July,  1791,  after 
being  manured  and  tilled  alike,  with  turneps,  one  broad-caft,  the  other  with  Cooke’s 
drill-machine.  The  drilled  were  twice  horfe-hoed  and  once  hand-hoed,  at  the  ex- 
pence of  4s.  6d.  per  acre  ; the  broad-caft  were  twice  hand-hoed,  at  6s.  gd.  per  acre. 
On  December  26,  ten  rods  of  each,  taken  one  at  the  diftance  of  every  five  rods, 
were  weighed  with  great  care.  The  drilled  produced  1 ton,  9 cwt.  2qrs.  8 lb. ; the 
broad-caft,  1 ton,  7 cwt.  3 qrs.  1 lb. : difference  per  acre,  1 ton,  12  cwt.  2 qrs.  8 lb. 
By  a calculation  of  value,  including  the  expence  laved  in  hoeing,  the  drilled  have  a 
a preference  of  6s.  3fd.  per  acre. 

Mr.  Ambrofe  further  informs  the  Society,  that  he  has  drilled  turneps  for  the  two 
laft  feafons,  and  alfo  grain  for  the  laft  three  years.  Laft  autumn  he  had  drilled  up- 
wards of  120  acres  of  wheat;  and  he  has  likewife  drilled  all  his  peas  and  beans. 

/ 

Mr.  William  Dann  has  the  thanks  of  the  Society  for  his  further  information  re fpe fl- 
ing the  drilling  of  turneps  and  wheat;  which  is,  that  he  has  this  year  drilled  the 
whole  of  his  turneps  with  great  fuccefs  ; and  that  an  experiment  of  half  an  acre  of 
wheat  drilled  at  leven  inches,  compared  with  the  fame  quantity  broad-caft,  gave  two 
bulhels,  fix  quarts,  per  acre,  in  favour  of  the  drilled. 

He  then  gives  an  account  of  his  cultivation  of  potatoes  for  feeding  cattle  and 
Iheep.  Five  pieces  of  ground  were  planted  with  potatoes,  the  expences  and  produce- 
of  which  are  thus  ftatech 
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Quantity  of 

ground. 

Expence. 

Produce. 

No. 

A.  R.  P. 

/•  J-  d.. 

Rufhels. 

I. 

200 

10  8 4 

687 

II. 

2 3.  0 

16  3 

1298 

III. 

030 

3 18  tq 
13  17  10i 

1 96 

IV. 

2 1 20 

8 77 

V. 

200 

' 7 8 42 

674 

Total 

9 3 2°' 

51  16  7i 

3732 

My  bailiff’s  accoun 

"j 

for  dig 

*mg,  picking  l 

up,  carting  home 
and  flowing  away 

I . 

Total  expence 

79*  7 2F 

LAT  ION, 

• Observations. 

By  this  account,  it  appears  that  the 
prime  coft  of  the  potatoes  was  \l.  1 2s.  2 £d. 
more  than  5 d.  per  bulhel ; but  the  whole 
charge  of  the  manure  is  included,  the 
half  of  which  might  very  fairly  be  car- 
ried to  fucceeding  crops,  and  would 
con-lequenilv  reduce  the  price  greatly. - 
They  were  cultivated  with  the  foie  view 
of  feeding  cattle  and  fheep  with  them; 
but,  for  the  reafons  hereafter  ftatedy 
about  a tenth  part  were  fold,  ■ 
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1 The  Potatoes  were  applied  as  follow.-— To  feventeen  Bullocks. 


No. 

When . 
bought. 
r?go 

When  fold 

1791 

Days  kept. 

Expences  of 
keeping,  at 

1 id.  per  clay. 
£.  s.  d. 

Prime-coft. 

£■  *■  d. 

Sold  for. 

£■  d. 

Gain  by  each. 

£■  s-  d. 

I 

No v.  8 

Mar.  24 

136 

648 

17 

16 

6 

*5 

4 

5 

7 

7 

1 1 

2 

do. 

Feb.  24 

108 

4 19  0 

>5 

1 1 

6 

20 

9 

7 

4 

8 

1 

3 

do. 

Mar.  3 

**£ 

s s s 

*5 

1 1 

6 

21 

*3 

7 

6 

2 

1 

4 

do. 

Apr.  1 

144 

6 12  0 

14 

6 

6 

21 

*5 

2 

7 

8 

s 

s 

Dec.  1 1 

Mar.  to 

89 

4 * 7 

16 

II 

6 

20 

9 

7 

3 

18 

I 

6 

do. 

»7 

96 

480 

18 

I 

6 

*3 

'4 

5 

S 

12 

I I 

7 

do. 

Apr.  22 

132 

610 

l6 

I l 

6 

22 

7 

8 

s 

15 

8 

s 

do. 

8 

118 

5 8 2 

l6 

I 

<5 

20 

>7 

7 

4 

l6 

I 

9 

do. 

I ^ 

I25 

4 14  7 

10 

I 

6 

*9 

l6 

4 

3 

*4 

IO 

IO 

oet.  30 

Mar.  23 

146 

6 13  -io 

1 1 

0 

6 

*9 

*3 

7 

8 

13 

I 

1 1 

Nov.  27 

Tan.  19 

£3 

287 

*4 

1 1 

6 

1 6 

IO 

O 

1 

18 

6 

12 

do. 

do. 

53 

287 

*3 

0 

O 

1 s 

0 

O 

2 

0 

O 

13 

1791 
Jan.  22 

Apr.  22 

83 

3 16  1 

*9 

1 1 

6 

24 

2 

O 

4 

IO 

6 

*4 

do. 

do. 

S3 

3 16  1 

*9 

L I 

6 

24 

1 I 

6 

5 

0 

0 

1481 

67  17  7 

224 

8 

6 

296 

4 

n 

7* 

1 6 

s 

ObS  E R V AT  I O .VS. 

Each  ox  eat  one  buflid 
and  a half  of  potatoes  a day, 
which  I value  at  6 d.  per  bu- 
ihel,  and  eight  pounds  of 
hay,  value  zJ.  together  1 1 d. 
a day.  No.  9 was  very  poor 
when  bought ; from  which  I 
conclude  that  cattle,  put  to 
potatoes  in  a low  ftate,  will 
not  pay  fo  well  as  when  they 
are  a little  forwarder  in  flelh. 


The  fallowing  is  fuppofed  profit,  ns  they  were  part  of  my  own  flock  ; the  fir fl  a heifer,  the  other  two  working  oxen, 
very  poor,  put  up  for  experiment,  to  prove  if  potatoes  would  anfwer  for  oxen  in  that  flate.  I think  they  do  not-, 
for,  according  to  my  eflimate,  they  did  not  pay  more  than  4 1.  10s,  each,  for  keeping  134  days. 


No. 

15 

16 
J7 


When 

bought. 

Nov.  1 
Dec.  28 
do. 


When  fold. 

Jan.  12 
May  10 
do. 


Days  kept. 

73 
*34 
134 


Expence  of 
keeping,  at 
1 id.  per  day. 
£■  s.  d. 


Prime-coft. 
£■  d. 


Sold  for. 
£■  s.  d. 


Gain  by  each 


s. 


£ 

2 IO 

4 10 
4 10 


Total  days  kept  - 1822  which,  at  ijbufhel,  is  2733  bulhelseat  by  bullocks. 


Obs  er  v at  1 o v s. 

The  potatoes  to  both  flieep 
and  oxen  were  given  unwant- 
ed, but  the  earth  was  moftly 
rubbed  olf  from  them,  when 
they  were  picked  up ; and 
fome  were  cut  for  the  flieep. 


He  alfo  put  up  fix  four-years  old  Wiltfhire  wether  Iheep  to  potatoes  on  Nov.  18, 
1790,  and  gave  them  no  other  food.  It  was  near  three  weeks  before  they  would 
eat  them,  having  firft  devoured  the  ftraw  they  were  littered  with,  and  the  thatch 
from  the  Hied ; whence  they  were  worle  at  the  expiration  of  that  time,  than  when 
firft  put  up  5 on  which  account  he  makes  no  charge  for  potatoes  till  fourteen  days 
after.  They  were  fold  on  March  26,  1791,  at  full  10s.  each  more  than  they  were 
worth  when  put  up.  Each  eat  about  8 lb.  per  day,  which,  for  114  days,  is  about 
75  bufhels.  The  whole  confumed  by  cattle  and  flieep  is  2808  bufhels.  The  re- 
mainder were  given  to  his  working  horfes,  oxen,  cows,  &c.  except  367  bufhels  that 
were  fold  late  in  the  fpring,  and  320  bufhels  cut  to  plant.  He  obferves,  that  a greater 
immediate  profit  would  have  arifen  from  felling  the  potatoes,  than  feeding  cattle  with 
them  ; but  he  conceives  that  the  manure  made  by  the  latter  is  nearly  equal  to  the 
difference. 

In  a fubfequent  letter,  Mr.  Dann  remarks,  that  his  ftated  charge  of  6d.  per  bufhel 
for  the  potatoes  on  which  his  cattle  were  fed,  was  nearly  a penny  more  than  the  whole 
expence  of  raifing  them,  with  the  land  left  in  an  improved  ftate  ; that  the  hay,  though 
indifferent,  is  charged  at  2I.  2s.  per  load  ; and  that  though  the  difference  between  the 
coft  of  feeding  and  the  grain  appears  fmall,  it  is  proved  that  each  ox  increafed  in  value 
one  fhilling  per  day  by  potatoes,  which  is  proving  a great  deal.  He  further  adds,  that 
he  conceives  there  fhould  be  added  to  the  profit,  1 2I.  10s.  for  250  loads  of  dung. 
The  hay  given  was  in  equal  portions,  at  noon  and  night : they  were  twice  in  the  day 
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looled  to  drink,  but  in  general  drank  little.  Stridl  orders  were  given  that  no  potatoes 
fhould  be  left  in  the  trough  at  night,  for  twice  or  thrice  an  ox  was  nearly  choaked 
with  a potatoe ; on  which  account  a large  ftiff  rope  was  always  in  readinefs  to  force 
down  the  throat.  He  made  no  charge  for  attendance,  as  he  confidered  the  improve- 
ment of  15  pigs  fupported  on  the  refufe  of  the  oxen-troughs,  as  an  adequate  re- 
compence. 

A third  letter  mentions  his  having  carried  into  effedt  an  idea  before  noticed,  of 
keeping  a referve  of  potatoes  for  ewes  and  lambs  in  the  fpring,  that  turneps  may  not 
remain  to  exhauft  the  land,  and  injure  future  crops.  He  brought  the  fheep  to  eat  po- 
tatoes, by  fliceing  fome  into  the  troughs  before  the  turneps  were  finifhed.  From 
April  the  2d  to  the  14th,  he  kept  156  ewes,  and  1 55  lambs  in  a meadow  of  5!  acres, 
on  potatoes  and  clover  hay.  They  eat  each  day  of  potatoes  61 61b.  of  hay  279.  Al- 
though this  period  was  fhort,  it  was  highly  valuable,  as  there  was  very  little  clover 
when  the  turneps  were  finifhed,  and  feeding  it  fo  young  would  have  injured  its 
after-growth. 

John  Hunter , Efq.  of  Gublins,  Hertfordjhire,  communicates  to  the  Society  his  fuc- 
cefs  in  feeding  cattle  with  potatoes,  a practice  he  haspurfued  for  two  years.  The  lafb 
year  he  fattened  103  oxen  principally  with  that  food ; and  he  has  at  prefent  70  capital 
cattle  feeding  upon  it.  Potatoes,  however,  though  wonderfully  nutritive,  will  not 
fatten  oxen  in  a reafonable  time  without  hay.  Mr.  Hunter’s  advice  as  to  their  culture 
is  as  follows.  After  any  crop  of  the  former  year,  plough  your  land  in  boughts,  to  be 
bit  by  the  froft,  and  make  it  ready  to  receive  the  crop  in  April.  Sow  then  the  eyes 
of  Potatoes  in  lines,  following  the  plough,  and  leave  a fpace  between  each  furrow  of 
about  four  feet,  in  order  that  the  plough  may  pafs  to  kill  weeds  in  fummer,  and  turn 
the  mould  up  to  the  root  of  the  haulm  on  either  fide,  going  up  and  down.  From 
proceeding  thus,  you  will  not  fail  in  any  dripping  year  of  200  bufhels  to  an  acre. 
But  the  greatefl  advantage  is,  that  the  crop  has  fo  cleaned  and  meliorated  the  land, 

equal  to  any  fummer  fallow,  that  it  becomes  perfeftly  fit  in  good  time  to  fow  wheat. 

» 

Sir  William  Per dycey  M.D.F.R.S.  had  the  premium  adjudged  to  him  for  culti- 
vating rhubarb,  of  which,  as  appears  by  his  letter  and  certificates,  he  had  upwards 
of  300  flourifhing  plants  growing  at  Brompton  in  Odtober  1791. 

Mr.  G.  Poynter,  of  Canewden , near  Rochford,  EJfex,  obtained  the  premium  offered 
for  gaining  land  from  the  lea,  and  gives  the  following  account  of  his  operations.. 
Having  hired  a farm  in  Wallis's  if  and,  which  is  formed  by  two  branches  of  the  river 
Crouch,  and  the  German  Ocean,  he  determined  upon  the  enclofure  of  part  of  the 
Saltings  attached  to  the  farm,  which  were  then  overflowed  by  the  fea..  Having  en- 
gaged feventeen  perfons  as  wallers,  he  began  to  embank  on  March  22,  1790,  by 
making  a delf-ditch,  twelve  feet  wide.  The  feat  of  the  wall  is  twenty-one  feetwide, 
fix  feet  high,  and  five  feet  wide  on  the  top.  Its  length  is  two  hundred  and  eighty- 
fix  rods,  at  twenty  feet  to  the  rod.  On  July  17,  1790,  the  new  wall  was  completed,, 
giving  him  poflfefiion  of  feventy  acres  and  upwards  of  land,  equal  in  quality  to  any 
in  the  ifland.  This  new  embankment  had  the  additional  merit  of  faving  all  Wallis’s 
ifland  (which  is  in  high  cultivation)  from  being  inundated  by  the  extraordinary  high 
tide  in  February  1791.  By  the  account  of  expences  annexed,  it  appears  that  the 
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charge  of  making  the  wall  was  20s.  per  rod,  amounting  to  2.861.  and  the  .total  .ex- 
pence was  344I.  2s. 

A fecond  letter  from  Mr.  Poynter  mentions,  that  about  four  months- after  the  wall 
was  completely  finifhed,  he  had  the  top  of  it  rolled  with  a. very  heavy  (lone  roller, 
drawn  by  four.horfes,  for  the  fpace  of  eight  or  nine  months,  whereby  the  work  was 
greatly  confolidated,  and  fitted  to  withftand  the  tide.  At  the  fame  time  he  fowed 
the  inner  part  of  it  with  twitch  and  rye -grafs,  which  throve  well,  and  by  their  en- 
twining roots  ferved  to  ftrengthen  the  bank,  befides  affording  pafturage  for  his  cattle. 

John  Keyfal,  Efq.  of  Morton-upon-Lugg , near  Hereford , gives  the  following  account 
■ of  the  improvements  made  upon  his  eftate  by  draining,  for  which  he  obtained  the 
Society’s  premium  of  a gold  medal. 

“ In  November,  1789,  I bought  the  eftate;  and,  'foon  after  that  period,  I went 
over  it  with  my  fteward,  Mr.  Wainewright,  who  is  a land-furveyor,  at  Hereford,  and 
found  that  the  land,  though  good  in  its  nature,  was  rendered  of  fmall  value,  from  its 
being  often  overflowed  ; and  inftead  of  producing  good  grafs  for  feeding  and  mowing, 
was  almoft  covered  with  hedges  and  rufhes. 

“ We  then  confidered  what  , method  ought  to  be  adopted  for  the  improvement  of  it  ; 
and  it  appeared  to  us,  that  nothing  could  remedy  the  evil,  but  draining.  The  firfl 
ftep  was  to  take  a level,  in  order  to  find  out  the  loweft  part ; and  as  no  perfon  in  that 
country  had  been  ufed  to  a bufinefs  of  this  kind  I fent  for  a man  out  of  Staffordfhire, 
who  had  been  employed  there  by  .the  proprietors  ofcanals. 

£C  The  firfl  thing  he  advifed,  was,  to  cut  a. large  open  drain  through  the  whole  of 
the. land;  which  was  ordered  to  be  done, .being  about  one  mile  and  a half  long;  the 
lower  part  of  which  is  nine  feet  wide,  and  feven  feet  deep ; and  the  upper  part,  five 
feet  wide,  and  about. four  feet  deep;  which  occafioned  a fall  for  the  water  to  run  off, 
and  prevented  its  being  pounded  up.* 

“ By  this  means  we  were  alfo. enabled  to  procure  a fall  for  the  under  drains  to  empty 
themfelves  into  : befides  this,  we  cut  feveral  other  large  open  drains,  not  only  acrols 
the  land,  but  alfo  one  on  each  fide  the  boundary  of  the  eftate,  which  has  had  the  effect, 
not  only  of  improving  my  own  land,  but  alfo  a confiderable  quantity  of  other  people’s 
adjoining  thereto;  and,  I flatter  myfelf,  the  truth  of  what  I afiert  is  fo  vifible,  that  it 
will  induce  others  to  adopt  the  like  method  of  improvement.  Some  gentlemen  have, 
indeed,  already  begun  fo  to  do. 

« Another  great  ufe  of  the  large  open  drain,  is,  that  the  river  Lugg,  which  bounds 
the  one  end  of  my  eftate,  often  overflows.;  and  from  the  meadows  being  lower  than 
its  banks,  and  the  whole  courfes  nearly  filled  up,  the  water  could  not  return,  but  re- 
mained on  the  land ; but  by  this  new  cut  it  is  now  taken  off. 

« This,  though  a very  expenfive  work,  did  but  in  part  effedl  the  remedy ; and  al- 
though the  land  was  much  improved  near  the  drains,  that  at  a diftance  did  not  reap  an 
.equal  benefit:  it  was  then  we  were  determined  to  have  under-drains  cut  where  they 
were  neceflary : we  furve.yed  the  land;  and  wherever  the  water  forced  its  paflage  to  the 
furface  of  the  earth,  and  thereby  prevented  the  growth  of  grafs  or  corn,  we  cut  under- 
drains, to  the  quantity  laid  before  the  fociety ; and  by  that  means  have  now  made  the 
whole  peifedtly  dry  and  found,  and  of  nearly  double  the  value  it  was  before. 

“ The 

> My  drain  runs  into  other  drains,  which,  at  a confiderable  diftance,  difcharge-themfelvesinto  the  river. 
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that  place,  the  under  ftrata  altered  their  portion ; the  quickfand  which  conveyed  the 
water,  now  became  of  twice  its  former  thicknefs ; and  the  clay  which  had  hitherto 
been  above  that  quick  fand  for  fome  diitance,  difappeared.  From  the  quick  fand  thus 
becoming  fo  much  deeper,  we  could  not,  with  the  level  of  the  mill-pool,  cut  through 
it  j nor,  indeed,  from  the  wetnefs  of  the  feafon  (November  1791),  would  fuch  an 
operation  have  been  proper.  I therefore  continued  a fhallow  drain  to  fome  diftance 
making  fide  holes  into  the  quick  fand,  which  ran  freely ; but  as  this  could  not  cure 
the  whole  of  the  bog  below,  we  branched  out  another  drain,  which  was  made  by  the 
method  defcrlbed  for  curing  the  feconcl  clafs  of  wet  or  boggy  land,  by  finking  a clofe 
drain,  through  the  upper  ftrata,  into  the  upper  clay,  and  then,  at  a fmall  diftance, 
on  one  fide  of  this  clofe  drain,  boring  a hole,  with  an  auger,  through  the  remaining 
part  of  that  clay  into  the  quick  fand,  and,  at  every  eight  yards,  as  this  clofe  drain 
advanced,  ftill  boring  other  holes,  in  the  fame  manner  as  before  defcribed : through 
many  of  thefe  holes,  the  water  rufhed  with  great  rapidity.  The  water  difcharged  by 
thefe  drains  into  the  mill -pool,  is  one  hundred  and  ftxty  eight  gallons  per  minute, 
or  three  thoufand  feven  hundred  and  eighty  hogfheads  in  a day,  which  is  after 
the  rate  of  one  million  three  hundred  and  feventy-nine  thoufand  feven  hundred 
hogfheads  in  a year. 

“ About,  fix  acres  of  this  land  were  always  found ; about  twelve  acres  on  the  north 
fide  were  an  abfolute  pulp,  and  the  remaining  twenty-fix  acres  very  unfound. — The 
whole  is  now  found,  and  will,  when  cultivated,  *t>e  worth  fixteen  fhillings  per  acre. 
This  land  would  have  been  drained  at  a much  lefs  expence,  into  the  main  open 
drain  ; but  then  the  water,  which  was  much  wanted  for  the  mill,  would  have  been 
loft.  Thefe  clofe  drains  are  in  length  one  thoufand  four  hundred  and  fifty-two 
yards,  and  coft  one  hundred  pounds,  of  which  about  thirty  pounds  ought  to  be  charged 
to  the  milk 
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THE  Rev.  Mr.  Swayne , of  Ruckle- church,  near  Briftol , communicates  the  refult  of 
an  experiment  relative  to  the  quantity  of  aftringent  matter  contained  in  oak- 
leaves,  with  the  view  of  their  being  employed  as  a fubftitute  to  oak-bark  in  tanning.. 
The  method  he  took  to  form  an  eftimate  for  this  purpofe,  was  to  afcertain  the  quan- 
tity of  extractive  matter  thrown  down  from  a decoCtion  of  oak-leaves,  and  of  oak- 
bark,  by  the  addition  of  a certain  quantity  of  martial  vitriol..  He  firft  afcertained  the 
weight  of  iron  in  a given  weight  of  vitriol,  by  precipitating  it  from  a folution  in  water 
with  the  addition  of  fixed  alkali.  Next,  he  made  a decoCtion  of  half  a peck  of  dried 
oak  leaves,  which,  after  extraction  of  all  the  foluble  matter,  he  evaporated  down  to 
one  gallon.  In  the  fame  manner  he  treated  two  pounds  of  dry  oak-bark.  In  a 
given  meafure  of  thefe  decoCtions,  he  diflolved  five  pennyweights  of  green  vitriol, 
and  as  much  fixed  alkali.  The  purpofe  of  this  laft  addition  was  to  deftroy  the  acid 
of  the  vitriol,  which,  from  its  clofe  attachment  to  the  coloured  particles,  would 
otherwife  carry  them  with  it  through  the  filtre.  This  mixture  he  fet  to  filter;  and 
the  colouring  matter  all  remaining  in  the  filtre,  it  was  well  elutriated  by  effufions  of 
water.  It  was  then  dried,  and  weighed.  The  weights  of  the  filtre,  and  of  the  iron 
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(as  above  afcertained)  being  fubftrafted,  the  extraftive  matter  from  the  leaves  ap- 
peared to  be  i dwt.  i gr. ; that  from  the  bark,  2 dwt.  2 gr.  Each  of  the  decodtions 
was  farther  evaporated  to  half  their  meafure,  and  the  fame  experiment  was  tried  with 
them;  when  that  of  the  leaves  yielded  1 dwt.  21  gr.  that  of  the  bark,  4 dwt.  8 gr. 
From  thefe  refults  Mr.  Swayne  infers,  that  half  a peck  of  oak-leaves  contain  nearly 
as  much  aftringent  matter  as  one  pound  of  bark;  and  calculating  the  prefent  prices 
at  which  each  may  be  had,  he  fuppofes  that  the  tanner  might  obtain  as  much  of  that 
matter  from  leaves  that  coft  him  fourpence,  as  from  bark  of  five  times  that  price. 
But  whether  from  other  circumftances  it  would  anfwer  the  fame  purpofe  to  him,  he 
does  not  determine.  The  advantage  of  ufing  leaves  inftead  of  bark  is  obvious  in  the 
prefervation  of  oak-trees,  which  are  now  cut  down  very  young,  on  account  of  the 
value  of  the  bark. 


PAPER  in  POLITE  ARTS. 

IN  the  5th  vol.  of  Tran/aclions,  an  account  is  given  of  a method  of  painting  in 
wax,  in  imitation  of  the  ancient  encauftic,  by  Mtjs  Greenland.  That  lady  now 
communicates  to  the  Society  her  method  of  uniting  wax  and  maftich  with  water,  to 
i'erve  as  a vehicle  for  the  colours  ufed  in  this  mode  of  painting. 

<c  Put  into  a glazed  earthen  vefifel,  four  ounces  and  a half  of  gum  arabic,  and  eight 
ounces  of  cold  fpring  water  : when  the  gum  is  diflolved,  ftir  in  feven  ounces  of  gum 
maftich,  which  has  been  firft  wafhed,  dried,  picked,  and  beaten  fine,  which  is  very 
foon  done  : fet  the  earthen  veffel,  containing  the  gum  water  and  gum  maftich,  over 
a moderate  fire,  continually  ftirring  and  beating  them  hard  with  a fpoon,  in  order  to 
xliffolve  the  gum  maftich : when  fufficiently  boiled,  it  will  no  longer  appear  tranfpa- 
rent,  and  will  be  ftiff,  like  a pafte.  So  foon  as  this  is  the  cafe,  and  that  the  gum 
water  and  maftich  are  quite  boiling,  without  taking  them  off  the  fire,  add  five 
ounces  of  white  wax,  broken  into  fmall  pieces,  ftirring  and  beating  the  different  in- 
gredients together,  till  the  wax  is  perfedtly  melted,  and  has  boiled : then  take  the 
compofition  off  the  fire  ; as  boiling  it  longer  than  neceffary,  would  only  harden  the 
wax,  and  prevent  its  mixing  fo  well  afterwards  with  water.  When  the  compofition  is 
taken  off  the  fire,  and  in  the  glazed  earthen  veffel,  it  fhould  be  beaten  hard ; and, 
whilft  hot,  but  not  boiling,  mix  with  it,  by  degrees,  fixteen  ounces  of  cold  fpring 
water;  then  ftrain  the  compofition,  as  fome  dirt  will  boil  out  of  the  gum  maftich, 
and  put  it  into  bottles. 

“ The  compofition,  if  properly  made,  ftiould  be  like  a cream,  and  the  colours, 
when  mixed  with  it,  as  fmooth  as  if  with  oil.  The  method  of  ufing  it,  is,  mixing 
the  colours  with  it  as  with  oil ; then  paint  with  fair  water.  The  colours,  if  grown 
ffry,  when  mixed  with  the  compofition,  may  be  ufed  by  putting  a little  fair  water  over 
them  ; but  it  is  lefs  trouble  to  put  fome  water,  when  the  colours  are  obferved  to  be 
growing  dry. 

“ In  painting  with  this  compofition,  the  colours  blend  without  difficulty,  when 
wet ; and  even  when  dry,  the  tints  may  eafily  be  united  by  means  of  a brulh,  and  a 
very  fmall  quantity  of  fair  water. 

& When  the  painting  is  finifhed,  put  fome  white  wax  into  a glazed  earthen  veffel, 
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near  the  edge  of'the  great  bog  : in  the  firft  operation,  we  dug  through  the  peat,  the 
hard  hand,  and  gravel,  and  one  fpade’s  graft  (about  nine  inches  deep,  and  feven 
inches  wide)  into  the  quick  fand,  the  whole  length  of  this  drain,  which  is  feventy- 
three  perches  of  eight  yards  to  the  perch  in  length.  The  drain  thus  dug,  ran  copi- 
oufly,  not  lefs  than  fixty  gallons  per  minute  : in  this  Hate  i left  it  about  nine  days; 
the  effedt  of  it  was  rapid,  both  above  the  drain,  and  on  the  bog  below.  Upon  exa- 
mination, I now  found  about  three  inches  on  the  top  of  the  fpade’s  graft,  v/hich  had 
been  made  into  the  quick  fand  perfectly  dry:  we  then  dug  out  this  three  inches  of 
dry  fand,  to  nearly  the  whole  width  of  the  drain,  three  feet ; and  at  the  fame  time 
dug  out,  as  before,  another  fpade’s  graft  from  the  top  of  the  quick  fand,  as  near  the 
middle  of  the  drain  as  poffible : this  was  left  to  run  a few  days  as  before,  and  had  the 
fame  effedt,  namely,  three  or  four  inches  more  of  the  top  of  the  quick  fand  became 
dry  and  hard  : the  fame  operation  was  repeated  again  and  again,  with  the  fame  ef- 
fect, till  the  purpofe  of  getting  through  this  quick  fand  was  completed,  fo  far  at  lead 
as  the  level  of  the  main  open  drain  would  permit.  The  ftream  of  water  continued 
increafing  during  the  whole  operation  : the  bog  below  the  drain  was  quite  dry,  and 
the  land  above  perfectly  fo  : the  drain  which  was  firft  made,  and  continued  running 
for  fome  time,  during  the  progrefs  of  the  main  clofe  drain,  became  gradually  dry ; 
and  has  not,  fince  that  drain  was  finifhed,  difcharged  one  fingle  drop  of  water.  Great 
care  was  neceflary  in  making  the  main  clofe  drain  to  keep  the  ftream  of  water  in  the 
middle  of  it,  otnerwife  the  current  would  have  undermined  the  fides,  as  it  fometimes 
had  done,  and  caufed  them  to  fall  in  : for  this  reafon,  it  was  neceflary,  when  the  dry 
fand  was  taken  from  the  top  of  the  quick  fand,  immediately  to  take  out  a fpade’s  graft 
from  the  middle  thereof,  in  order  to  divert  the  current  from  the  fides. 

“ The  main  clofe  drain  thus  made,  was  three  feet  wide  at  top,  about  nine  feet 
deep  on  the  average;  and  bevelling  a little  from  the  top,-  it  was  about  one  foot  ten 
inches  wide  at  bottom.  The  ftone  and  other  materials  were  put  into  this  drain  in 
the  following  manner. 

“ Where  the  drain  went  through  the  quick  fand  into  the  ftratum  of  clay  below  it, 
as  in  moft  places  it  did,  the  bottom,  and  in  fome  inftances  the  fides,  wanted  no  par- 
ticular fecurity ; but  where  it  did  not  go  quite  through  the  quick  fand,  which  the 
level  of  my  main  open  drain  in  fome  places  would  not  admit,  the  bottom  of  the  drain 
was  covered  half  an  inch  thick  with  ling ; then  peat-turfs,  one  foot  wide,  and  three 
or  four  inches  thick,  were  cut  in  convenient  lengths,  and  placed  on  their  edges,  on 
each  fide  the  bottom  of  the  drain,  forming  two  fides  of  a trough  of  peat : then 
lide  ftones,  about  eight  inches  high,  and  a ftone  coverer,  were  putin  upon  the  ling, 
between  the  peat  turfs  : a large  peat  turf,  near  two  feet  wide  and  four  inches  thick, 
was  then  cut  and  firmly  placed  over  the  whole  : this  left,  in  the  bottom  of  the  drain, 
an  open  fpace  of  more  than  fix  inches  fquare,  for  the  water  topafs.  The  whole  was 
then  completed  by  filling-in  the  upper:  part  of  the  drain. 

“ Fifteen  acres  are  now  plowed  for  a fallow : the  bog  (nine  acres)  will  now  bear 
a horfe ; but  as  it  was,  before  draining,  quite  a pulp,  I ihall  let  it  harden  during  the 
next  fummer,  before  it  is  ploughed. 

“ Another  part  of  the  bog  is  laid  dry  in  the  fame  manner  as  that  before  defcribed, : 
by  drains ; with  this  difference,  that  the  quick  fand  lay  nearer  the  furface  of  the  land, 
snd  was  much  thinner : therefore  the  drain  went  through  it  fo  far  into  the  clay,  as  to 

render 
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render  fide-turfs  in  moft  places  unnecefiary,  its  depth  on  the  average  not  being  more 
than  five  feet:  the  laft-deferibed  land,  about  eight  acres,  I intend  to  plough  in 
March  for  oats.  I have  this  day,  the  20th  of  January,  1792,  meafured  the  quantity 
of  water  difeharged  through  thefe  drains,  by  finking  a hole  near  the  fide  of  the  main 
open  drain,  and  placing  a calk  of  known  dimenfions  therein,  and  find  the  dif- 
charge  to  be  <oAs  gallons  in  one  minute,  or  72,576  gallons  in  twenty-four  hours. 
The  land,  thus  drained,  will,  with  proper  cultivation,  be  worth  at  ieaft  fourteen 
findings  per  acre.  The  draining  of  thefe  thirty  acres  of  land  coil  me  about  eighty 
pounds,  exclufive  of  the  fuperfiuous  drain.  T.  he  whole  length  of  thefe  clofe  drains, 
is  fixteen  hundred  and  fifty-five  yards. 

tc  I have  alfo  hollow  drained  nine  acres  of  my  farm,  in  the  bottoms  of  three  pieces 
of  enclofed  land,  called  Small  Leafield,  Old  Land,  and  Holywell,  by  the  method 
prelcribed  for  the  third  clafs  of  wet  land.  Thefe  drains  were  made  a few  yards  below 
that  part  of  each  field  where  the  dry  and  wet  land  feparate,  about  twenty-two  incites 
deep,  with  Tides,  and  a coverer  of  (lone,  and  ling  on  the  top  of  it,  to  keep  the  earth 
from  running  in.  The  length  of  thefe  drains  is  eight  hundred  and  eighty  yards,  and 
the  expence  of  labour  and  materials,  three  half-pence  per  yard : the  drains,  in  wet 
weather,  difeharge  a large  quantity  of  water,  and  will,  I have  no  doubt,  anfwer  the 
intended  purpofe. — Thus  far  relates  to  land  in  my  own  occupation. 

Nine  acres  of  the  land,  in  the  Earl  of  Aylesford’s  own  occupation,  was  almoft  an 
entire  pulp.  This  bog  was  of  the  fecond  clafs,  namely,  water  pahed through  a quick 
fand,  and  confined  by  a ftratum  of  clay  below,  and  another  ftratum  of  clay  above  it. 
The  water  thus  confined,  by  being  prefled  by  its  fountain,  and  forced  up  through  the 
weakeft  parts  of  the  clay,  had  formed  a bog  of  irregular  thicknefs,  on  the  furface,  in 
fome  places,  fix  feet  deep,  and  in  others  not  more  than  two.  As  there  is  a confider- 
able  fall  in  this  land,  from  eaft  to  weft,  I thought  it  expedient  to  put  two  drains  into 
it  j and  this  appears  to  me  to  have  been  neceflary,  from  a confideration  that  both 
thefe  drains  continue  to  run  in  the  fame  proportions  as  when  firft  opened.  The 
manner  in  which  thefe  drains  were  executed,  was,  by  digging  through  the  different 
upper  ftrata,  and  as  deep  into  the  clay  as  the  main  open  drain  would  admit ; then 
digging  or  boring  through  the  remaining  part  of  that  clay  into  the  quick  fand,  at  the 
diftance  of  about  fix  yards,  in  a progreflive  manner. 

“ The  water  rifing  rapidly,  through  thefe  holes,  into  the  clofe  drains,  has  effedted 
a compleat  cure  of  this  land,  every  part  of  which  will  now  bear  a horfe  to  gallop 
upon  it.  Thefe  drains  difeharge  three  thoufand  fix  hundred  and  fixty  gallons  an  hour, 
which  is  much  lefs  than  they  did  at  firft,  as  mull  be  the  cafe  in  all  bogs.  This  land 
will  be  worth  twenty  fhillings  per  acre.  The  draining  cofls  twenty-five  pounds : 
and  the  length  of  the  under-ground  drains  is  eight  hundred  and  fourteen  yards. 

“ 1 have  juft  now  finifhed  draining  another  piece  of  land,  about  forty  three  acres  ; 
and  as  this  was  intended  to  anfwer  two  purpofes,  one  to  drain  the  land,  and  the  other 
to  give  an  additional  fupply  of  water  to  a mill  pool ; and,  as  a circumftance  arofe  in 
the  execution  of  this  work,  which  frequently  happens  in  draining  land,  namely,  a hid- 
den alteration  in  the  pofition  of  the  under  ftrata,  a defeription  thereof  will  not,  I 
hope,  be  thought  tedious.  This  draining  was  begun  at  the  level  of  a mill-pool,  and 
continued  without  any  great  difficulty  to  the  diftance  of  about  thirty-two  chains,  in  the 
spanner  before  deferibed  as  a cure  for  the  fecond  clafs  of  boggy  land : but,  at  or  near 
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Ki  In  every  country  there  are  large  portions  of  land  that,  in  wet  feafons,  have  always 
what  may  be  called  a dry  furface,  and  other  portions  of  land  that  have  always  a moift 
or  wet  furface : the  former  of  thofe  admitting  all  the  water  which  falls  upon  them, 
to  fink  freely  through  their  pores,  to  various  depths,  till  falling  on  clay  or  fome  other 
unctuous  earth,  whofe  pores  will  not  permit  it  to  pafs  through,  it  is  there  held  up, 
to  a height  proportioned  to  the  quarltity  of  water  which  comes  upon  it,  and  the  faci- 
lity with  which  that  water  is  difcharged : thus  held  up  to  various  heights,  it  ferves  as  a 
fountain  to  diftribute  its  water  (either  by  veins  of  fand,  pebbles,  or  rocks),  according 
to  the  formation  of  the  different  under-ftrata  on  the  neighbouring  lands,  and  there 
forms  bogs  and  other  varieties  of  wet  furface,  on  a bafis  that  will,  I believe,  be  always 
found  to  confift  of  marl,  clay,  or  fome  mixture  thereof.  The  effebt  of  water  thus 
diftributed,  may  be  divided  into  two  claffes. — The  firft  clafs,  where  the  water  is 
thrown  out  by  a body  of  marl  or  clay,  &c.  upon  the  furface  of  defcending  ground, 
and  in  the  value  (there  held  up  by  clay  alfo),  forms  bogs  or  fwamps : £he  fecond 
clafs,  where  the  water  is  held  up  by  clay  or  marl,  as  before,  having,  above  that  marl 
or  clay,  a ftratum  of  fand  or  pebbles,  through  which  the  water  paffes ; and,  above 
thofe  fands,  or  pebbles,  another  ftratum  of  marl  or  clay,  through  the  weakeft  parts 
of  which,  the  water,  by  a continual  preffure  from  its  fountain,  forces  a paffage  up- 
ward ; and  thus,  through  the  weakeft  parts  of  the  marl  or  clay,  furnifhes  a continual 
fupply  of  water,  on  the  furface,  for  the  formation  or  growth  of  bogs,  &c.  in  pro- 
portion as  this  water  is  more  or  lefs  abundantly  fupplied  by  its  fountain  or  head, 
namely,  the  higher  lands,  in  which  rain-water  freely  paffes,  as  before  defcribed.  There 
are  alfo  different  foils,  under  different  circumftances,  which  may  form  a third  clafs 
of  land  for  draining ; fuch  as  ftrong  deep  foils,  or  open  light  foils,  having  near  the 
furface  a body  of  marl  or  clay : in  either  of  thefe  cafes,  the  water  which  falls  on  the 
furface  muft,  for  reafons  which  are  felf-evident,  keep  fuch  lands,  in  rainy  feafons, 
conftantly  wet  and  cold  ; and  it  fhould  be  obferved,  that  a mixture  of  all  the  three 
before-defcribed  claffes  of  wet  land,  fometimes  occur  in  one  field,  by  fudden  altera- 
tions of  the  under-ftrata,  and  thereby  perplex  the  operator,  by  requiring  all  the  dif- 
ferent modes  of  draining  in  the  fame  field. 

If  it  be  admitted  that  bogs  are  thus  formed  and  fed,  their  cure  may  be  effebled 
with  certainty. — T he  firft  clafs,  by  cutting  through  the  ftratum  (be  it  fand,  pebbles,  or 
rock)  that  conveys  the  water  to  the  bog,  and  carrying  off  that  water  by  a clofe  drain, 
to  fome  proper  place,  where  the  level  admits  of  its  difcharge  : the  fecond  clafs,  by 
finking  a drain  to  any  convenient  depth  in  the  upper  clay ; then,  at  a fmall  diftance, 
on  one  fide  of  this  drain,  dig,  or,  with  a large  auger,  bore  through  the  remaining 
part,  be  it  (the  upper  clay)  ever  fo  deep,  into  the  under-ftratum  of  fand,  pebbles,  or 
rock,  through  which  the  water  paffes ; and  it  wall  then  rufn  up  into  the  drain  fo  made, 
with  a velocity  proportioned  to  the  height  of  the  land,  or  fountain,  from  whence  it  is 
fupplied.  As  this  drain  advances  through  the  land,  holes  muft  be  dug  or  bored,  as 
before,  every  feven  yards,  or  at  fuch  diftance  as  the  ftrength  of  the  fprings  may  re- 
quire j and  the  whole  of  die  water  thus  brought  up  by  tapping  the  fprings,  is  carried 
off  by  the  drain,  made  in  the  upper  clay,  which  muft  be  a clofe  one,  to  its  proper 
level,  and  there  difcharged. 

By  both  thefe  methods  of  draining,  large  trabts  of  land,  under  favourable  circum- 
ftances, may  be  cured  with  one  drain.  The  beft  place  for  fixing  thele  drains,  is 
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where  the  ftratum  that  conveys  the  water  comes  neareft  to  the  furface  ; and  the  beft- 
method  of  afcertaining  that,  is  to  bore,  or  dig,  in  different  parts,  through  the  dif- 
ferent under-ftrata. 

“ The  third  clafs  may  be  eafily  cured  by  clofe  drains,  at  fuch  diftances  and  depths 
as  will  beft  carry  off  the  furface  water.  It  may  not  be  improper  to  obferve,  that 
where  the  different  ftrata  or  meafures  crop  out , that  is,  become  gradually  more  and 
more  Ihallow  in  fome  certain  direction,  as  is  often  the  cafe,  till,  one  after  the  other,, 
they  all  prefent  themfelves  in  fucceffion,  on  the  furface  of  the  earth  ; in  fuch  cafes 
draining  may  often  be  much  more  eafily  and  better  effected  by  croffing,  with  the 
drain,  the  different  ffrata  or  meafures,  where  the  levels  and  other  circumftances-. 
will  admit. 

Cf  Some  of  the  land  drained,  was  part  of  a common,  in  the  parifh  of  Church 
Bickenhill,  in  the  county  of  Warwick : a part  of  it  was  covered  with  mofs  and  ling, 
has  a peaty  furface,  about  fx  inches  deep,  and  produced  little  or  no  grafs.  In  all 
wet  feafons,  it  was  filled  quite  to  the  furface,  and  often  overflowing  with  water* 
Some  of  the  land  was  much  more  unfound,  deeper  of  peat,  and  covered  with  mofs 
in  moft  parts,  nine  inches  long ; another  part  was  an  abfolute  bog  in  all  feafons. 

“ Having  dug  or  bored,  with  a large  auger,  into  feveral  parts  of  the  land,  I found 
peat,  gravel,  and  fand,  mixed,  and  a quick  fand  almoft  uniformly.  The  quick  fand,. 
in  every  part,  after  getting  an  inch  or  two  into  it,  feemed  almofl  as  fluid  as  water  j 
judging  from  thence  that  no  materials  for  a drain  could  be  laid  in  the  quick  fand,. 
but  what  it  would  immediately  bury,  I dug  a trench  almoft  to  the  quick  fand,  leav- 
ing gravel,  &c.  of  fufficient  ftrengrh  to  bear  up  the  materials  for  a hollow  drain :: 
thefe  materials  were  two  Tides  and  a coverer  of  ftone,  with  a peat  turf  on  the  top,  to 
keep  out  the  foil.  At  every  feven  yards  forward,  by  the  fide  of  this  drain,  I dug  a 
hole  into  the  quick  fand,  as  deep  as  it  would  permit  ; from  thefe  holes  the  water 
rofe  freely  into  the  hollow  drain,  and  was  by  it  difcharged  at  a proper  level.  It  may 
be  proper  to  remark,  that  the  ftone  made  ufe  of'  for  this  drain,  and  all  others  here 
mentioned,  is  a red  fand  and  rag  ftone,  from  Meriden  quarry,  about  four  miles  from 
this  place,  which  eafily  fplits  into  proper  fizes  for  the  purpofe,  and  is  very  durable  : 
it  cofts  about  fixpence  per  ton  getting,  exclufive  of  carriage.  The  drain  thus  formed, 
ran  on  the  whole  rather  freely,  and  made  the  land  dry  for  a few  yards  on  each  fide 
thereof,  but  was  far  from  having  the  effed  I improperly  expected ; for  it  evidently 
appears,  the  drain  could  only  take  a very  fmall  portion  of  the  water  from  fo  large  a 
quick  fand,  which  it  did  not  penetrate  more  than  two  inches ; and  that  it  could  drain 
only  to  its  own  depth,  or,  at  moft,  to  that  depth  in  the  fountain  which  fupplied  the 
quick  fand.  My  purpofe  was  then  defeated  ; and  my  motive  for  mentioning  this 
error,  cannot,  1 hope,  be  miftaken. 

“ I now  did  what  I ought  to  have  done  before,  that  is,  examined  the  different  ftrata' 
to  a greater  depth,  particularly  on  the  bog,  and  at  the  upper  edges  thereof,  and 
found  the  bog  to  be  what  has  been  defcribed  under  the  firft  clafs.  I therefore  deter- 
mined to  attempt  the  cure  in  the  manner  before  prefcribed  for  that  clal9,  namely,  to 
cut  through  the  whole  of  the  ftratum,  in  this  inftance  of  quick  fand,  through  which 
I found  the  watef  pafs : this  I effected  as  follows. — The  fummer  being  dry,  and  fa- 
vourable for  the  purpofe,  and  having  previoufly  made  my  main  open  drain,  I began 
my  main  clofe  drain,  the  firft  week  in  June,  1791,  three  feet  wide  on  the  declivity 
» near 
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« The  village  itfelf  (of  which  I am  foie  proprietor)  ufed  to  be  called  Dirty  Moreton . 
I have  now  got  rid  of  that  appellation,  by  making  through  it,  at  my  own  expence,  as 
good  a road  as  any  in  the  county  of  Hereford ; and  have  rendered  it  not  only  pleafing 
to  the  eye,  but  fafe  and  commodious  to  the  traveller : it  now  affords  one  of  the  moft 
agreeable  rides  in  the  vicinity  of  Hereford.” 

To  this  is  annexed  the  following  Summary  of  Expences. 


Cutting  the  new  brook,  different  water-courfes,  and  open  drains  - 
Under  or  hollow  drains,  made  with  ftone,  7700  yards,  at  2d  per  yard 


New  road  through  the  eftate 
New  bridges 


1200  Yards  of  open  draining,  part  at  3d.  and  part  at  ifd.  per  yard 
23,300  Yards  under-draining,  made  with  ftone,  at  2d.  per  yard  - 
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Total  Expence  698  11  8 

which  has  improved  two  hundred  and  twenty  acres,  two  roods,  and  thirty-two  poles 
of  land,  and  increafed  its  yearly  value  fifty-fix  pounds,  eight  fhillings,  and  fix-pence. 

“ Explanation  of  Plate  VI.  Fig.  1,  No.  1,  reprefents  the  trench,  when  made,  prior  to  its 
being  filled  with  ftone.  This  trench  is  generally  three  feet  fix  inches  deep,  one  foot  wide 
at  the  top,  and  about  four  inches  wide  at  the  bottom.  It  is  made  at  three  operations,  in 
the  following  manner:  the  turf  is  firft  taken  off,  about  four  inches  thick,  and  laid  by, 
to  be  put  on  the  top  of  the  ftone : the  foil  is  then  taken  out,  about  a foot  deep,  with  a 
Tpade  : they  next  dig  another  foot,  with  the  inftrument.  No.  3,  tapering  from  the  top 
downwards,  and  curving  a little ; and,  finally,  it  is  funk  to  its  proper  depth,  with  the 
inftrument,  No.  4,  fimilar  to  the  laft,  but  fmaller  in  its  dimenfions.  After  it  is  funk  to 
a proper  depth,  it  is  cleared  and  fmoothed,  by  drawing  the  inftrument.  No.  5,  along 
the  bottom,  which  cleans  the  fides  and  the  bottom,  and  brings  out  the  loofe  mould 
which  may  have  accumulated  in  the  working. 

f‘  No.  2 reprefents  the  drain  when  filled,  which  is  done  by  placing  two  of  the  wideft 
and  flatteft  of  the  ftones,  edgeways,  on  the  bottom  of  the  drain,  and  rearing  them 
againft  the  fides,  and  afterwards  throwing  the  reft  of  the  ftones  in  promifcuoufly, 
generally  obferving  to  put  the  largeft  uppermoft.  Upon  the  ftones  is  placed  the  turf 
which  was  taken  from  the  furface  : this  is  inverted,  and  the  grafs  fide  put  downwards 
upon  the  top  of  the  ftone,  to  prevent  the  mould  from  falling  into,  and  filling  up  the 
vacuities.  In  arable  land,  ftraw  or  ftubble  is  made  ufe  of  as  a fubftitute  for  the  turf 
The  ftones  in  the  drains  uiually  take  up  about  two  feet  of  the  depth,  and  the  earth  on 
the  top,  about  eighteen  inches. 

“ In  boggy  parts,  where  the  bottom  is  unfound,  it  is  neceffary  to  place  a fmall  alder 
pole  along  the  bottom  of  the  drain,  to  prevent  the  ftone  fmking  into  the  foil.  In  wet 
fpringy  land  the  water  runs  through  different  ftrata  of  foil,  and  at  different  depths  in  the 
e.arth ; fo  that  a drain,  filled  two  feet  high  with  ftone,  is  much  more  certain  to  drain 
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land,  than  a hollow  drain  made  with  brick,  which  is  feldom  more  than  ten  or  twelve 
inches,  and  is  made  at  a much  greater  expence. 

George  Pearfon,  Efq.  who  received  the  filver  medal  for  improvement  by  draining, 
gives  the  following  relation. 

“ Harperly  eftate  is  fituated  about  fourteen  miles  to  the  weftward  of  Durham,  and 
five  miles  from  Bifiiop  Auckland  : the  greateft  part  of  the  foil  whereof,  is  of  a loamy 
quality,  with  a clay  bottom  ; but  the  other  part,  contiguous  to  the  river  Wear,  is  a deep 
rich  foil,  mixed  with  gravel. 

<c  About,  five  hundred  acres  of  this  eftate  form  a hill-fide,  or  declivity,,  which; 
generally  falls  to  the  fouth-weftward,  at  the  rate  of  one  foot  in  twenty.  The  ftrata 
near  the  top  of  the  hill,  where  a coal-mine  has  been  opened  and  worked,  are  as  follows, 
viz.  mooriffi  earth,  mixed  with  loofe  ftones,  flate,  &c.  for  about  four  fathoms;  loofe 
earth  and  running  or  quick  fand,  two  fathoms;  free  ftone  five  fathoms;  black  fhale 
and  ftone,  two  fathoms ; and  coal  two  fathoms. 

“ This  ground  declining.  Or  dipping  fouth-weftward,  the  whole  of  the  water  which 
ran  in  the  bowels  of  the  different  ftrata  above  mentioned,  at  different  degrees  of  the 
declivity,  difcharged  itfelf  on  the  furface  of  various  parts  of  the  ground,  by  which  one 
hundred  acres  of  it  were  rendered  entirely  a bog,  and  whereof  about  two-thirds  would 
hardly  bear  an  animal,  and  were  of  no  value  and  the  other  third,  of  the  value  of 
three  fhillings  per  acre. 

<f  The  produce,  before  draining,  was  wild  marfhy  graft,  rufhes,  fparts,  bent,  bram- 
bles, and  brufhwood.  In  fituations  like  this,  there  is  much  more  difficulty  and  ex- 
pence in  draining  the  ground,  than  where  it  lies  more  upon  a level,  becaufe  the  internal 
fprings  arife  to  the  furface  in  fo  many  different  places,  and  muft  be  taken  off  and  con- 
veyed away  in  fo  many  feparate  cuts  or  fewers. 

“ In  the  year  1791,  the  one  hundred  acres  of  land  above  mentioned  were  drained  by 
hollow  drains  of  free-ftone : the  drains  were  cut  two  feet  wide,  and  from  three  to  five 
feet  deep ; and  where  they  were  made  in  a running  or  quick  fand,  the  foie,  or  bottom, 
was  laid  with  flag  or  flat  ftones,  to  prevent  the  paflage  from  being  filled  or  choaked 
up  by  the  fand.  Thefe  drains  contain  in  the  whole,  by  an  a<ftual  admeafurement, 
feven  thoufand  feven  hundred  and  thirty-five  yards ; and  the  expence  of  making  them 
amounted  to  fix-pence-halfpenny  per  yard,  upon  the  average. 

“ It  is  fuppofed  that  the  drains  difcharge,  in  dry  weather,  as  much  water  from  each 
acre,  upon  an  average,  as  is  capable  of  being  paffed  through  a tube  of  two  inches  dia- 
meter; and,  in  wet  weather,  when  the  water  has  funk  from  the  furface  into  the 
bowels  of  the  different  ftrata,  a great  deal  more.  By  means  of  draining  the  above- 
mentioned  one  hundred  acres  of  land,  in  the  manner  before  defcribed,  the  fame  are 
rendered  fit  for  cultivation,  and  fuppofed  to  be  of  the  yearly  value  of  fourteen  fhillings 
an  acre,  upon  the  average ; and  are  capable,  by  proper  manuring  and  hufbandry,  of 
further  improvement.’* 

Mr.  John  Wedge , of  Bickenhill. , near  Coventry , who  obtained  the  filver  medal  for 
draining  land,  partly  in  the  Earl  of  Aylesford’s  occupation,  and  partly  in  his  own, 
communicates  to  the  Society  his  ideas  on  the  fubjedt,  as  well  as  an  account  of  his 
own  pradtice.  He  fays. 
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over  a flow  fire ; and,  when  melted,  but  not  boiling,  with  a hard  brufli,  cover  the 
painting  with  the  wax  ; and,  when  cold,  take  a moderately  hot  iron,  fuch  as  is  ufed 
for  ironing  linen,  and  draw  it  lightly  over  the  wax.  When  the  pidure  is  nearly 
cold,  rub  it  with  a fine  linen  cloth,  to  make  it  entirely  fmooth  ■>  and,  when  quite  cold, 
rub  it  again,  to  make  it  fliine. 

<c  Paintings  might  be  executed,  in  this  manner,  upon  wood,  or  plafter  of  Paris, 
without  requiring  any  other  preparation,  than  mixing  fome  fine  plafter  of  Paris  in 
powder,  with  cold  water,  the  thicknefs  of  a cream  ; then  put  it  on  a looking-glafs ; 
and,  when  dry,  take  it  off ; and  there  will  be  a very  fmooth  furface  for  painting 
upon. 

tc  Paintings  may  alfo  be  done  in  the  fame  manner,  with  only  gum  water  and  gum 
maftich,  prepared  the  fame  way  as  the  maftich  and  wax ; but,  inftead  of  putting  feven 
ounces  of  maftich,  and,  when  boiling,  adding  five  ounces  of  wax,  mix  twelve  ounces 
of  gum  maftich  with  the  gum  water,  before  it  is  put  on  the  fire ; and,  when  fuffi- 
ciently  boiled  and  beaten,  and  is  a little  cold,  ftir  in  twelve  ounces  of  cold  fpring 
water,  and  afterwards  ftrain  it. 

“ It  would  be  equally  practicable  painting  with  wax  alone,  diflolved  in  gum  water, 
in  the  following  manner. 

“ Weigh  twelve  ounces  of  cold  fpring  water,  and  four  ounces  and  a half  of  gum 
arabic  : put  them  into  a glazed  earthen  veflel ; and,  when  the  gum  is  diflolved,  add 
eight  ounces  of  white  wax.  Put  the  earthen  veflel,  with  the  gum  water  and  wax, 
upon  a flow  fire,  and  ftir  them,  till  the  wax  is  diflolved,  and  has  boiled  a few  mi- 
nutes : then  take  them  off  the  fire,  and  throw  them  into  a bafon,  as,  by  remaining 
in  the  hot  earthen  veflel,  the  wax  might  become  rather  hard  : beat  the  gum  water 
and  wax  till  quite  cold.  As  there  is  but  a fmall  proportion  of  water,  in  comparifon 
to  the  quantity  of  gum  and  wax,  it  would  be  neceflary,  in  mixing  this  compofition 
with  the  colours,  to  put  alfo  fome  fair  water. 

“ It  fhould  be  obferved,  that  the  water  ufed  by  Mifs  Greenland,  in  thefe  prepa- 
rations, came  from  a chalk  rock,  and  remarkably  foft : poflibly  any  other  water  might 
anfwer  equally  well.” 


MANUFACTURES. 

THE  Rev.  Mr.  Swayne’s  paper  concerning  the  culture  of  filk  in  England,  is 
chiefly  employed  in  calculations  of  the  weight  of  filk  produced  by  a given 
number  of  worms,  with  a view  of  taking  off  the  force  of  Mr.  Bertezen’s  aflertion, 
that  he  gained  five  pounds  of  filk  from  twelve  thoufand  worms  of  his  own  breed  ; 
whereas,  according  to  Mifs  Rhodes’s  calculations,  thirty  thoufand  were  neceflary  to 
produce  that  quantity.  As  Mr.  Bertezen  has  left  England,  and  taken  his  breed  and 
fecret  with  him,  this  notion  might  operate  as  a difcouragement  to  the  railing  filk 
from  our  own  breeds.  Mr.  Swayne  alfo  mentions  an  unfuccefsful  experiment  of  his 
own  in  raifing  mulberry  trees  from  feeds ; and  difcufles,  from  the  opinions  of  various 
writers,  the  queftion  whether  the  black  or  white  mulberry  be  preferable  for  the  feed- 
ing of  filkworms.  His  conclufion  is,  that  each  is  belt  according  as  it  flouriflies  moll 
in  its  refpedive  fituations  and  from  his  own  obfervations  he  finds,  that  the  white 
profper  in  a moifter  and  ftiffer  foil  than  the  black. 

Mr. 
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Air.  Philip  James  Knights,  of  Norwich,  who  obtained  the  Society’s  filver  medal  for 
his  manufadture  of  fhawls,  fends  a letter  refpedting  the  price  at  which  his  goods  can 
be  afforded.  The  counterpane  which  he  fubmitted  for  the  infpedtion  of  the  Society 
was  four  yards  fquare,  without  a feam.  It  would  come,  retail,  to  twenty  guineas; 
and  is  equal  in  beauty,  and  far  fuperior  in  ftrength,  to  the  Eaft-India  counterpanes  of 
200  guineas  price.  Other  articles  of  the  fhawl  kind  are  made  by  him  at  a twentieth 
part  of  the  price  of  the  India  ones. 


M 


MECHANICS. 

R.  BELL;  ferjeant  of  the  royal  regiment  of  artillery,  received  a premium  of  fifty 
guineas  for  his  invention  to  preferve  the  lives  of  perfons  on  board  fhips 
randed  near  the  fhore.  On  application  to  the  mafter  general  of  the  ordnance,  proper 
trials  were  made,  by  throwing  a loaded  fhell  * on  fhore,  from  a fmall  mortar,  fixed 
in  a boat,  moored  in  the  river,  about  two  hundred  yards  from  the  fhore.  To  the 
fhell  was  attached  a rope,  one  end  of  which  remained  on  board  the  boat ; and  the 
fhell  falling  about  one  hundred  yards  within  land,  buried  itfelf  about  eighteen  inches 
in  the  gravel ; when  Mr.  Bell  and  another  perfon,  on  a raft,  floated  by  calks,  pro- 
perly ballafted,  hauled  themfelves  on  Ihore,  in  a few  minutes,  by  the  before-mentioned 
rope.  Thefe  trials  having  been  three  times  repeated  with  the  defired  fuccefs;  and 
it  appearing  that  the  method  propofed  by  Mr.  Bell,  of  throwing  a line  on  fhore,  from' 
a fhip  in  diftrefs,  either  ftranded,  or  in  danger  of  being  fo,  promifes  to  be  of  infinite 
advantage  in  the  maritime  world,  as  by  means  thereof  fuch  veffel  may  obtain  relief; 
any  perlon,  when  landed,  being  enabled  to  fecure  ropes  from  the  fhip,  or  additional 
hands  may  be  conveyed  thereby  from  the  Ihore,  to  afiilt  thofe  on  board;  and,  in  cafes 
of  imminent  danger,  where  all  hopes  of  faving  the  fhip  may  be  loft,  Mr.  Bell’s  me- 
thod offers  the  molt  probable  means  of  faving  the  lives  of  the  crew. 


Capt.  Edward  Packenham  prefented  to  the  Society  an  account  of  a method  for  re- 
ftoring  malls  of  Ihips  when  wounded,  in  an  eafy,  cheap,  and  expeditious  manner. 
His  plan  is  to  have  the.  heels  of  all  lower  mails  fo  formed,  as  to  become  the  heads: 
but  it  is  not  the  intention  of  the  above  plan  to  have  the  fmalleft  alteration  made  in 
the  heels  of  the  prefent  lower  malls;  for,  as  all  line-of-battle  Ihips  malls  are  nine 
inches  in  diameter  larger  at  the  heal  than  at  the  head,  it  will  follow,  that,  by  letting 
in  the  treffel-trees  to  their  proper  depth,  the  mall  will  form  its  own  cheeks  or 
hounds.  He  fays, 

“ I mull  beg  to  obferve,  that  all  line-of-battle  fhips  bury  one  third  of  their  lower 
malls,  particularly  three-deckers  : it  therefore  follows,  that,  if  the  wounds  are- in  the 
upper  third,  by  turning  the  mall,  fo  as  to  make  the  heel  the  head,  it  will  be  as  good 
as  new.  This  fubllitute  is  formed  on  the  moll  Ample  principle,  fitted  to  themeanell 

capacity, 

* By  a loaded  fhell,  is  meant  a fhell  filled  with  lead,  by  which  means  a ftaple,  or  ring,  may  be 
fixed,  to  which  the  rope  is  to  be  made  faft ; the  fhell,  thus  loaded,  weighed  about  feventy  pounds,  and 
was  eight  inches  in  diameter. 
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capacity,  and  calculated  to  benefit  all  fhips,  from  a firft-rate  down  to  the  fmallefl 
merchantman,  in  cafes  of  an  accident  by  {hot,  a fpring,  a rottennefs,  particularly  as 
thofe  accidents  generally  happen  in  the  upper  third  of  the  maft,  and  about  the  cheeks. 
The  wounded  part  being  by  this  means  brought  below  the  wedges,  may  eafily  be 
fifhed,  cafed  and  fe cured.” 

Mr.  William  Howells  received  thirty  pounds  for  an  improved'  efcapement  for 
watches  and  clocks.  See  Plate  V.  Fig.  1. 

No.  1.  A A.  Two  crown  wheels  fixed  upon  the  fame  axis,  palling  near  to  the  ftaff 
of  the  verge,  fupported  by  two  counter  pottances  upon  the  upper  plate. 

F.  The  balance,  fupported  by  cock  and  pottance. 

E.  The  detent,  that  locks  the  wheels,  alternately  fupported  by  a cock  upon  the 
upper  plate,  with  two  fcrews  to  bank. 

N.  A barrel,  with  click  and  ratclut,  and  fmall  thread  round  it,  palling  over  the 
pulley  O,  by  which  a weight  is  hung,  to  fet  it  a going,  as  fhewn  in  the  model. 

No.  2.  B.  A femi-circular  pallet,  which  the  tooth  C is  juft  quitting,  and  the 
tooth  D is  going  to  take  : the  wheels  are  locked  by  the  pallet  H,  upon  the  detent  E 
(No.  1),  till  the  pin  F (No.  2),  upon  the  verge,  takes  it  into  the  fork,  and  relieves 
the  tooth  G (No.  1)  from  the  pallet,  and  carries  it  to  I (No.  2) ; and  the  pin  F will 
have  carried  the  detent  E,  with  the  pallet  F3,  and  locked  the  tooth  of  the  wheel  at  K. 

Mr.  Abraham  Andrews  received  fifteen  guineas  for  his  invention  of  a crane,  whereby 
the  body  fufpended  is  weighed  during  the  time  of  raifing.  See  Plate  V.  Fig.  2. 

The  gib  of  the  crane  hands  on  a horizontal  beam,  moveable  on  a centre,  at  A: 
and  the  diftance  of  the  centre  A,  from  the  bearing  of  the  upright,  being,  to  the 
diftance  at  B,  as  one  to  twenty;  the  weight  placed  at  B,  determines  the  weight  of 
the  body  fufpended,  in  the  proportion  as  one  is  to  twenty.  C is  a hub  or  proj edition 
of  wood,  ferving  to  prevent  the  beam  rlfing  too  high,  from  the  weight  hanging  at 
the  end  of  the  gib. 

Mr.  William  Hill,  of  Butt  Lane , Deptford , received  forty  guineas  for  the  following 
invention  for  drawing  bolts  out  of  fhips.  See  Plate  V.  Fig.  3. 

AA.  (No.  1)  two  ftrong  male  fcrews,  working  in  female  fcrews  near  the  extre- 
mities of  the  cheeks,  againft  plates  of  iron,  EE. 

CC.  The  bolt  to  be  drav/n,  which,  being  held  between  the  chaps  of  the  machine, 
at  DD,  is,  by  turning  the  fcrews  by  the  lever  B,  forced  upwards  out  of  the  wood  or 
plank  of  the  fhip.  FF  are  two  dogs,  with  hooks  at  their  lower  extremities,  which, 
being  driven  into  the  plank,  ferve  to  fupport  the  machine  till  the  chaps  have  got  fall 
hold  of  the  bolt.  At  the  upper  part  of  thefe  dogs,  are  rings  palling  through  holes  in  a 
collar,  moveable  near  the  heads  of  the  fcrews. 

No.  2.  is  a view  of  the  upper  fide  of  the  cheeks,  when  joined  together;  a a , the 
holes  in  which  the  fcrews  work ; b,  the  chaps  by  which  the  bolts  are  drawn. 

No.  3.  The  under  fide  of  the  cheek;  a a , the  holes  in  which  the  fcrews  work;  b , 
the  chaps  by  which  the  bolts  are  drawn,  and  where  the  teeth  that  gripe  the  bolt  are 
more  diftindtly  fhewn. 

No.  4.  One  of  the  cheeks  feparated  from  the  other,  the  letters  referring,  as  in 
No.  2 and  3. 

Some  experiments  have  been  made  of  the  machine  and  fucceeded. 

CL2 


Mr. 


*24  TRANSACTIONS  OF  THE  SOCIETY  FOR  ENCOURAGEMENT  OF  ARTS,  &c. 

Mr.  James  White  received  a premium  of  forty  guineas  for  a model  of  a crane  for 
wharfs.  See  Plate  V.  Fig.  4. 

A.  A circular-inclined  plane,  moving  on  a pivot  underneath  it,  and  carrying  round 
with  it,  the  axis  E. 

A perfon  walking  on  this  plane,  and  prefting  againft  the  lever  B,  throws  off”  the 
gripe  D by  means  of  an  iron  rod  C,  and  thus  admits  the  plane  and  its  axis  to  move 
freely,  and  raife  the  weight  G,  by  the  coiling  of  the  rope  F round  the  axis  E. 

To  fhew  more  clearly  the  conftruition  and  adlion  of  the  lever  and  gripe,  a plan  of 
the  circular-inclined  plane,  with  the  lever  and  gripe,  is  added,  where  B reprefents  the 
lever,  D the  fpring  or  gripe.  In  this  plan,  when  the  lever  B is  in  the  fituation  it 
now  appears,  the  fpring  or  gripe  D prefles  againft  the  periphery  of  the  plane,  as 
Ihewn  by  the  double  line  ; and  the  machine  cannot  move,  but  when  the  lever  B is 
prefled  out  to  the  dotted  line  H : the  gripe  is  alfo  thrown  off  to  the  dotted  line  I, 
and  the  whole  machine  left  at  liberty  to  move.  One  end  of  a rope  or  cord,  of  a 
proper  length,  is  fixed  near  the  end  of  the  lever  B,  and  the  other  end  made  fall  to 
one  of  the  uprights,  ferving  to  prevent  the  lever  moving  too  far,  when  prefled  by 
the  man. 


COLONIES  and  TRADE. 

GEORGE  UNWIN,  Efq.  obtained  the  gold  medal  for  having  been  inftru- 
mental  in  reviving  the  tin  trade  to  India  and  China ; of  the  fuccefs  of  which 
attempt  he  gives  a fhort  account.  In  the  year  1789,  between  7 and  800  tons  were 
fent  from  Cornwall  to  China,  where  it  met  with  a ready  fale,  and  produced  a balance 
of  about  35  per  cent,  to  pay  all  charges,  with  a requifition  that  the  quantity  might 
be  increafed  to  1200  tons.  In  confequence  of  thefe  exports,  the  price  of  tin  for  the 
European  markets  has  rifen  from  58s.  to  72s.  per  cwt.  in  Cornwall ; by  which  that 
county  is  now  enjoying  a receipt  of  between  30  and  40,0001.  per  annum,  the  greateft 
part  of  which  is  received  from  foreigners ; and  the  tin-trade  there  is  fo  flourifhing, 
that  every  man,  woman,  and  child,  who  can  work  in  tin-works,  may  find  conftant 
employment. 

Two  ftiort  letters  from  Dr.  Dancer,  of  Jamaica,  relative  to  the  culture  of  cinnamon 
and  other  products  in  that  ifland,  are  next  printed,  with  the  following  notice  prefixed. 
u The  famples  of  cinnamon  mentioned  in  the  doftor’s  letter,  dated  July  12,  17  91,. 
having  been  examined  by  a committee,  at  which  were  prefent  fome  of  the  moft  emi- 
nent dealers  in  that  fpice,  it  was  unanimoufly  their  opinion,  that  the  cinnamons  No.. 
2 and  3 are  excellent  in  their  kinds,  and  preferable  to  any  cinnamon  imported  from: 
Ceylon,  both  in  colour  and  flavour,  and  that  all  the  famples  are  of  a fine  flavour.!’' 
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Philofophical  Tranfa&ions  of  the  Royal  Society  of  London , for  the 

Year  1792.  Part  I. 

I.  On  the  Ring  of  Saturn , and  the  Rotation  of  the  Fifth  Satellite  upon  its  Axis. 
By  William  Herschel,  L.L.D.  F.R.S. 

IT  is  well  known  to  aftronomers  that  the  ring  of  Saturn  becomes  alternately  en- 
lightened on  one  of  its  fides,  and  that  this  change  of  illumination  takes  place  when 
the  planet  pafles  through  the  node  of  the  ring.  This  happened  in  Odtober,  1789, 
when  the  fouthern  plane,  which  had  been  in  the  dark  for  about  fifteen  years,  became 
viable  to  us:  an  event  to  which  I have  looked  forwards  with  confiderable  impatience. 
In  the  year  1790,  the  pofition  of  the  ring  was  flill  too  oblique  to  permit  me  to  examine 
it  well  enough  to  form  a proper  judgment  of  its  appearance,  but  lately  I have  been 
able  to  view  it  to  greater  advantage,  with  every  one  of  my  telefcopes. 

In  a former  paper,  where  I ventured  to  hint  at  a divifion  of  the  ring  of  Saturn,  it 
was  highly  neceffary  to  exprefs  that  furmife  with  proper  doubts  concerning  the  reality 
of  fo  wonderful  a conftrudtion  : but  my  late  views  of  its  fouthern  plane,  aflifted  by 
fome  conclufions  drawn  from  the  difcovery  of  the  quick  rotation  of  the  ring,  have 
enabled  me  to  fpeak  decifively  on  this  fubjedt.  My  fufpicion  of  a divided  or  double 
ring  arofe  chiefly  from  the  following  circumftances. 

In  the  firft  place,  the  black  belt,  during  the  time  of  about  ten  years  that  I obferved 
it,  on  the  northern  plane,  was  fubjedt  to  no  kind  of  change ; but  remained  always, 
permanently,  of  the  fame  breadth  and  colour.  With  regard  to  its  breadth,  it  is  true 
that  I could  only  judge  of  that  part  of  it  which  goes  acrofs  the  body  of  the  planet,  by 
the  rules  of  perfpedlive,  which  made  me  fuppofe  it  to  be  as  broad  there  as  it  was  on 
the  two  fides  ; yet  now,  as  we  know  that,  the  ring  revolves  in  about  ten  hours  and  a 
half,  it  is  very  certain,  that  the  apparently  narrow  part,  acrofs  the  body,  and  that 
which  was  hidden  behind  the  planet,  in  the  courfe  of  an  evening,  when  I have  been 
obferving  Saturn  for  many  hours  together,  mufl  have  been  expofed  to  view  in  their 
full  breadth,  upon  the  fides  of  the  ring ; and  that,  if  there  had  been  any  difference,  I 
mufl;  have  perceived  it ; efpecially  as  1 was  continually  on  the  look  out  for  fuch  phe- 
nomena, by  way  of  afcertaining,  if  poflible,  the  rotation  of  the  ring.* 

In  the  next  place,  the  colour  of  this  dark  belt  was  alfo  uniformly  the  fame,  when- 
ever I obferved  it  under  equally  favourable  circumftances;  and  being  fo  well  defined 
on  both  its  borders,  and,  in  every  part  of  the  revolving  ring,  prefenting  us  with  the 
fame  view  of  colour,  breadth,  and  fharpnefs  of  its  outlines,  no  kind  of  hypothefis  but 
a divifion  of  the  ring,  through  which  the  open  heavens  may  be  feen,  will  anfwer  the 
conditions  of  this  phsenomenon.  It  remained  therefore  only  to  afcertain,  whether  the 
fouthern  plane  would  prefent  us  with  the  fame  afpedt. 

From  a variety  of  obfervations  with  a 7 feet,  10  feet,  20  feet,  as  well  as  the  40 
feet  refledtor,  from  7th  Sept.  1790,  to  24th  Odtober,  1791,  together  with  what  has 
been  given  in  fome  former  papers,  I think  myfelf  authorifed  now  to  fay,  that  the 

planet 

* When  I fay  that  the  black  divifion  was  always  of  the  fame  breadth,  I do  not  mean  to  exclude  very 
fmall  variations,  not  only  of  the  breadth  of  the  black  mark,  but  of  the  ring  itfelf,  which  I have  oc- 
cafionally  obferved,  and  which  it  may  be  neceffary,  hereafter,  to  communicate  at  full  length  ; but  thcfc 
almoft  imperceptible,  differences  might  arife  from  caufes  that  are  foreign  to  our  prefent  purpofe. 
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planet  Saturn  has  two  concentric  rings,  of  unequal  dimenfions  and  breadth,  fituated 
in  one  plane,  which  is  probably  not  much  inclined  to  the  equator  of  the  planet. 
Theft*  rings  are  at  a confiderable  diftance  from  each  other,  die  fmalleft  being  much 
lefs  in  diameter  at  the  outfide,  than  the  largeft  is  at  the  infide. 

The  dimenfion  of  the  two  rings  and  the  intermediate  fpace  are  nearly  in  the  fol- 
lowing proportion  to  each  other. 

Infide  diameter  of  the  fmalleft  ring  - 59°°  parts 

Outfide  diameter  - - - - - - 7510 

7740 


Infide  diameter  of  the  largeft  ring  - 


Outfide  diameter  -------  8300 

Breadth  of  the  inner  ring  - - - - - 805 

Breadth  of  the  outer  .ring  -----  280 

Breadth  of  the  vacant  fpace  - - - - 1 1 5 


Admitting,  with  M.  de  la  Lande,  that  the  breadth  of  the  whole  ring,  as  formerly 
fuppofed  to  confift  of  one  entire,  mafs,  is  near  one  third  of  the  diameter  of  Saturn, 
it  follows  that  the  vacant  fpace  between  the  two  rings,  according  to  the  above  ftate- 
ment,  amounts  to  near  2513  miles. 

As  I have  given  the  revolution  of  the  ring,  which  was  then  fuppofed  to  be  all  in 
one  united  mafs,  it  will  be  necefifary  to  examine,  whether  both  rings  partake  in  the 
fame  revolution,  or  to  which  the  period  which  has  been  afligned  belongs  ? 

in  the  year  1796,  the  plane  of  the  ring  will  be  fully  expofed  to  our  view,  and  will 
therefore  afford  an  opportunity  of  examining  it  more  minutely  in  refpedl  to  a lecond 
black  lift  which  I faw  in  the  year  1780. 

It  does  not  appear  to  me  that  there  is  a fufficient  ground  for  admitting  the  ring  of 
Saturn  to  be  of  a very  changeable  nature,  and  I guefs  that  its  phenomena  will 
hereafter  be  fo  fully  explained,  as  to  reconcile  all  obfervations.  In  the  mean  while, 
we  muft  with-hold  a final  judgment  of  its  conftrudtion,  till  we  can  have  more  obfer- 
vations. Its  divifion,  however,  into  two  very  unequal  parts,  can  admit  of  no  doubt ; 
and  the  following  are  meafures  taken  of  the  diameter  of  the  largeft  or  outward  ring. 


1791.  Oftober  7.  With  20  feet  reflefror,  greateft  of  7.  54/,.679  leaft  5a//,537  mean  of  the  whole 

53/ '366  when  this  is  reduced  to  what  it  would  be  wheii  Saturn  is  at  its  mean. 

1791.  Diftance  from  the  earth  we  have  — — — tfi"  .832 

Oflober  24.  With  40  feet  refle&or  — — — — 47  5241 

November  21.  With  ditto  — *—  — — — 45  ,803 

Mean  46  ,625 

By  way  of  forming  more  eafily  a comparative  idea  of  the  ftupendous  fize  of  this 
ring  of  Saturn,  I have  calculated  the  proportion  it  bears  to  the  earth,  and  find  that 
its  diameter  is  to  that  of  the  latter  as  25,8914  to  i;  and  that  confequently,  when 
ieen  at  the  mean  diftance  of  the  fun,  it  will  fubtend  an  angle  of  7,  25B332. 

F.rom  the  above  proportions  we  alio  compute  that  this  ring  muft  be  upwards  of 
204883  miles  in  diameter.*  See  reprefentation  of  Saturn  and  his  ring.  Plate  VI.  Fig.  2. 

, On 


* In  this  calculation  I have  ufed  for  the  earth’s  diameter  the  fum  of  the  longer  and  {hotter  femi-axes 
which  are  given  in  Mr.  Dalby’s  Paper,  publifhed  in  the  laft  volume  of  the  PhiUdbphical  Traniaclions. 
If  we  compute  the  vacant  (pace  between  the  two  rings  immediately  from  the  above  dimenfions  of  the 
outward  ring,  we  {hall  have  2839  miles  ; and  this  will  certainly  be  more  accurate  than  the  refult  which 
has-been  drawn  from  the  proportion  of  the  breadth  of  the  ring  to  the  diameter  of  Saturn. 
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On  the  Rotation  of  the  fifth  Satellite  of  Saturn , on  its  Axis. 

In  my  frequent  obfervations  of  the  Saturnian  fyftem,  I remarked,  that  the  5th  fa- 
teliite  ib  fubjeCt  to  a change  of  brightnefs.  This  having  been  noticed  before  by  other 
obfervers,  I did  not.  at  firft  pay  fo  much  attention  to  it  as  I foon  afterwards  found  this 
circumltance  deferved.  When  I faw  this  fateilite  always  affume  the  fame  brightnefs  in 
the  fame  part  of  its  orbit,  and  perceived  that  its  change  was  regular  and  periodical, 
it  occurred  to  me  very  naturally,  that  the  caufe  of  this  phtenomenon  could  be  no  other 
than  a rotation  upon  its  axis.  It  became  neceffary  therefore  to  find  out  a method  to 
determine  the  time  of  this  rotation. 

In  order  to  inveftigate  this-  I purfued  the  fateilite  with  great  attention,  and  marked 
all  its  changes,  of  apparent  brightnefs.  The  reiult  of  many  obfervations  is  as  follows. 
The  light  of  the  fateilite  is  in  full  fplendour  during  the  time  it  runs  through  that  part 
of  its  orbit  which  is  between  68  and  129  degrees  paft  the  inferior  conjunction.  In 
pafling  through  this  arch  it  does  not  fall  above  one  magnitude  fhort  of  the  brightnefs 
of  the»-4th  fateilite.  On  the  contrary,  from  about  7 degrees  paft  the  oppofition  till 
towards  the  inferior  conjunction,  it  is  not  only  lefs  bright  than  the  3d,  but  hardly,  if 
at  all,  exceeds  the  2d,  or  even  the  lft  fateilite;  provided  the  latter  be  then  about  its 
greateft  elongation,  where  its  light  is  leaft  impeded  by  the  brightnefs  of  the  planet. 
Upon  the  whole,  the  alteration  feems  to  amount  to  what  among  the  fixed  fears,  and 
with  the  naked  eye,  wouid  be  called  a change  from  the  5th  to  the  fecond,  and  from 
the  2d  to  the  5th  magnitude. 

Having  thus  obferved  this  fateilite,  for  many  of  its  revolutions  round  the  primary 
planet,  to  lofe  and  regain  its  light  regularly,  it  is  evident  that  the  time  of  its  rotation 
on  its  axis  cannot  differ  much  from  that  of  its  revolution  round  Saturn.  I think  my- 
felf  fufficiently  authorized  to  make  this  conclufion,  notwithftanding  it  may  have  hap- 
pened fometimes  that  the  light  of  the  fateilite  has  fuffered  an  occafional  change,  of 
fhort  duration,  from  other  caufes ; for  the  fame  reafon  that  we  fhould  certainly  allow 
thofe  who  firft  faw  the  fpots  ia  the  fun  to  be  in  the  right  to  aftign  the  period  of  its 
rotation  nearly,  when  they  perceived  that  the  fame  fpot  made  feveral  revolutions, 
notwithftanding  that  fpot  might  afterwards  vanifh.  But  I may  go  farther,  and  afeer- 
tain  upon  fufficient  grounds,  that  this  fateilite  turns  once  upon  its  axis,  exaCtly  in  the 
time  it  performs  one  revolution  round  its  primary  planet.  This  degree  of  accuracy  is 
obtained  by  taking  in  the  obfervations  of  M.  Caflini,  which  are  related  in  th t Memoir  es 
de  T Academie  des  Sciences)  1705,  page  121;  where  we  find  it  mentioned,  that  (C  the  5 th 
“ fateilite  of  Saturn  difappears  regularly  for  about  one  half  of  its  revolution,  when  it 
“ is  to  the  eaft  of  Saturn.”  The  fame  memoir  contains  alfo  a conjecture  of  this  fatel- 
Iite’s  rotation  upon  its  axis;  but  this  furmife  is  contradicted  as  premature,  in  1707, 
page  96;  where  we  find  the  following  paragraph.  “ M.  Caflini  gives  an  example  of 
“ the  danger  there  is  in  thefe  fort  of  determinations,  that  are  made  too  haftily.  The 
cc  5th  fateilite  of  Saturn,  of  which  we  have  faid,  in  the  hiftory  of  1705,  page  121,  that  it 
“ grew  invifible,  in  the  eaftern  half  of  the  circle  it  deferibes  about  Saturn,,  began,  in  the 
“ month  of  September  1705,  to  be  there  vifible,  as  well  as  in  the  wellern  half, 
<c  where  it  always  was  fo.  Hence  the  conjectures  which  we  have  related  ceafe  to  be 
<{  well  founded.” 

Now,  without  determining  whether  the  fateilite,  from  fome  caufe  or  other,  ceafed 
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to  change  its  brightnefs,  or  whether  its  phaenomena  were  not  fufficiently  followed  to 
come  to  a proper  conclufion,  I think  that  with  the  affiftance  of  obfervations  at  fo 
great  a diftance  of  time  as  thofe  of  M.  Caffini,  1 may  fufficiently  eftabliffi  the  period 
of  this  fatellite’s  rotation.  For  ftnce  I have  traced  the  regular,  and  periodical 
change  of  light,  through  more  than  ten  revolutions,  and  find  them,  in  all  appearance, 
to  be  contemporary  with  its  return  about  Saturn,  it  leads  us  directly  to  a ftrong  pre- 
fumption  that  its  rotation  upon  its  axis,  like  that  of  our  moon,  ftridtly  coincides  with 
its  revolution  round  its  primary  planet ; and  the  obfervations  of  M.  Caffini  com- 
pletely confirm  this  conclufion. 

Now,  by  joining  thole  to  mine,  we  have  a ffiort  period  of  near  20  revolutions  that 
agree  together,  fo  as  to  preclude  all  doubt  of  any  intermediate  change  ; and  there- 
fore we  cannot  be  liable  to  err,  when  we  extend  this  period  to  all  the  397  revolutions 
fince  Caffini’s  time,  and  by  that  means  afcertain  that  the  5 th  fatellite  of  Saturn  turns 
upon  its  axis,  once  in  79  days,  7 hours,  and  47  minutes. 

I cannot  help  refledting,  with  fome  pleafure,  on  the  dilcovery  of  an  analogy,  which 
fhews  that  a certain,  uniform  plan  is  carried  on  among  the  fecondaries  of  our  folar 
fyftem  ; and  we  may  conjedture,  that  probably  molt  of  the  moons  of  all  the  planets 
are  governed  by  the  fame  law. 

On  the  Diftance  of  the  fifth  Satellite. 

The  diftance  of  the  5th  fatellite  from  Saturn  is  allowed  to  be  the  moft  proper  for 
obtaining  a true  meafure  of  the  quantity  of  matter  contained  in  the  planet ; for  which 
-reafon  I have  taken  many  meafures  of  it  with  the  20-feet  refledtor.  I give  them  at 
full  length,  that  the  validity  of  them  may  appear  in  its  proper  light. 


1791.  September  25.  Diftance  of  5th  Satellite  of  Saturn  from  the  center  of  the  planet;  meafuredwitk 
the  20  feet  refleaor,  and  a magnifying  power  157. 


September  25th. 

26th. 
27th. 
28  th. 
30th. 

30th. 

O&ober  1 ft. 

ift. 


Mean  of  6th  at  23^.37' 8 55", 5 


Mean  of  6 
Mean  of  6 
Mean  of  6 
Mean  of  6 

Mean  of  6 
Mean  of  6 
Mean  of  6 


at  23  33- 
at  23  4- 

at  21  48. 
at  o 27- 


-9  5 >8 
-9  20  >5 

-9  28  ,4 

-9  36  ,9 


at  20 
at  1 
at  22  31- 


35“ 
16  - 


-9  3®  ,5 

-9  4°  A 
-9  43 


Correflion  of  clock  for  midnight. 

2/i9,/,5 

. 2 19  ,8 

. 2 20  ,8 

. ■■  --2  20  .2 
• —2  29  ,4 

the  day  of  month  is  a corre£lio» 
2 20  ,6 

2 20  ,0 


It  grew  cloudy,  fo  that  no  meafures  later  in  the  night  could  be  obtained  ; nor 
could  I get  another  fight  of  Saturn  till  Odtober  the  7th,  when  the  fatellite  was  far 
.advanced" in  its  orbit,  on  its  return  towards  the  planet. 

Suppofing  the  fatellite  to  have  been  very  nearly  at  its  greateft  elongation,  when  the 
laft  fix  meafures  were  taken,  I have  reduced  them  to  the  mean  diftance  of  Saturn, 
where  they  give  8' 31 ',97. 

I forbear  making  dedudtions  from  this  refult,  with  refpedt  to  the  quantity  of  matter 
contained  in  the  planet,  as,  poffibly,  the  orbit  of  the  fatellite  may  be  confiderably 
elliptical ; in  which  cafe  meafures  taken  in  oppofite  parts  of  that  orbit  will  be  re- 
quired, before  we  can  make  a ftridt  application  of  the  laws  of  centripetal  forces. 

II.  Mifcellaneous 


XL  MjfceUaneous  Obfervations , &c.  By  William  Kerschel. 

Account  of  a Comet . 

THURSDAY  December  15,  with  a 7 feet  refledor,  I faw  a pretty  large  telefcopi'c 
comet,  at  9 h 42/ 4'/, B true  mean  time,  it  followed  the  fecond  of  Flamfteed’s  ftars 
in  the  conftellation  of  Lacerta  i'  40^,2  of  time,  and  was  48'  21  ",8  fouth  of  the  fame. 
The  apparent  motion  was  diredt,  and  at  about  three  minutes  of  time  in  JR  and  a little 
more  than  2°  of  polar  diftance  per  day.  On  the  16th,  befides  the  fcattered,  and  gradually 
dimifhing  light,  which  reached  nearly  to  a diftance  of  three  minutes  every  way  be- 
yond the  bright  centre,  there  was  alfo  a faintly  extended,  ill  defined,  pretty  broad 
ray,  of  about  1 5 minutes  in  length,  direded  towards  the  north  following  part  of  the 
heaven,  which  might  be  called  the  tail  of  the  comet. 

Its  place  for  the  fame  night  (December  16th)  was  determined  by  a five-feet  New- 
tonian Sweeper,  carrying  an  equilateral  triangle  in  the  focus  of  the  eye-glafs,  not  fo 
large  but  that  the  three  interfedions,  made  by  the  wires  at  the  three  angles,  may  be 
diftindly  perceived.  At  5^49'  40", 6 it  preceded  the  6th  Lacerta  4'  58",  5 in  time, 
and  was  52'  14", 5 more  north  than  that  ftar. 

On  the  Periodical  Appearance  of  0 Cett. 

The  changeable  ftar  in  the  neck  of  the  Whale,  0 Ceti,  continues  its  variations  as 
ufual,  but  with  fome  confiderable  irregularities  of  brightnefs. 

In  the  year  1779,  as  we  have  feen,  it  excelled  a.  Arietis  fo  far  as  almoft  to  rival 
Aldebaran ; and  continued  in  that  ftate  a full  month. 

In  178©,  its  greateft  brightnefs  was  only  like  that  of  5 Ceti. 

In  the  year  1781,  it  did  not  come  up  to  the  brightnefs  of  S 

In  1782,  this  ftar  increafed  to  the  fize  of  (2  Ceti,  and  continued  bright  for  more 
than  twenty  days. 

In  1783,  it  did  not  only  vanifti  to  the  naked  eye,  as  ufual,  but  difappeared  fo  com- 
pletely, that  I could  not  find  it  with  a telefcope,  which  permitted  not  a ftar  of  the 
10th  magnitude  to  efcape  me.  When  it  increafed  again,  it  did  not  amount  to  the 
brightnefs  of  3. 

In  1784,  I fawTt  only  of  the  8th  magnitude  in  a twenty-feet  reflector,  but  as  I did 
not  continue  to  obferve  it  regularly,  it  might  poflibly  change  as  ufual. 

In  1789,  it  arrived  to  the  brightnefs  of  a.  Pifcium,  or  rather  excelled  it. 

In  1790,  the  greateft  brightnefs  was  almoft  equal  to  that  of  a.  Ceti. 

From  thefe  and  the  obfervation  of  Fabricius  on  13th  of  Auguft  1596,  when  the 
ftar  was  in  its  greateft  luftre,  it  may  be  admitted  to  have  undergone  214  changes, 
by  which  long  interval  we  obtain  the  period  of  331  days,  10 h.  19m.  which  differs  not 
from  M.  Bouilland’s  determination  only  one  day  and  a half. 


On  the  Difappearance  of  the  5 5 th  Herculis. 

Among  the  changes  that  happen  in  the  fidereal  heavens  we  enumerate  the  lofs 
of  ftars ; but,  notwithftanding  the  real  deftrudlion  of  an  heavenly  body  may  not  be  im- 
poflible,  we  have  fome  reafon  to  think  that  the  difappearance  of  a ftar  is  probably 
owing  to  caufes  which  are  of  the  fame  nature  with  thole  that  adt  upon  periodical  ftars, 
. R when 
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when  they  occafion  their  temporary  occultations.  This  fubjeft,  however,  being  of 
great  extent  and  confequence,  we  fhall  not  enter  into  it  at  prefent,  but  only  relate  a- 
recent  inftance  of  the  kind. 

Two  ftars  of  the  5th  magnitude,  whofe  places  we  find  inferted  in  all  our  beft  ca- 
talogues, were  to  be  feen  in  the  neck  of  Hercules.  They  are  the  54th  and  55th  of 
Flamfteed’s,  in  that  conftellation.  In  the  year  1781,  the  10th  of  Odftober,  I exa- 
mined them  both,  and  marked  down  their  colour,  red.  The  nth  of  April,  1782, 

I looked  at  them  again,  and  noted  my  having  feen  them  diftin6lly,  with  a power  of 
460  ; and  that  they  were  Angle  ftars. 

The  24  th  of  laft  May,  I miffed  one  of  the  two,  and  examining  the  fpot  again  the- 
25th,  and  many  times  afterwards,  found  that  one  of  them  was  not  to  be  feen.  The 
fituation  of  the  ftars  is  fuch  that,  not  having  fixed  inftruments,  I could  not  well  deter- 
mine which  of  the  two  was  the  loft  one.  I therefore  requefted  the  favour  of  my  much 
efteemed  friend,  the  aftronomer  royal,  to  afcertain  the  remaining  ftar  and  it  appears 
from  Dr.  Mafkelyne’s  anfwer  to  my  letter,  that  the  55th  Here ulis.  is  the  one  which 
we  have  loft. 

Remarkable  Phenomena  in  an  Eclipfe  of  the  Moon.. 

The  22d  of  October,  1790,  when  the  moon  was  totally  eclipfed,  I" viewed  the  difk 
of  it  with  a twenty-feet  refle&or,  carrying  a magnifying  power  of  360.  In  feveral 
parts  of  it  I perceived  many  bright,  red,  luminous  points.  Moft  of  them  were  fmall 
and  round/  The  brightness  of  die  moon,  notwithftanding  the  great  defalcation  of 
light  occafioned  by  the  eclipfe,  would  not  permit  me  to  view  it  long  enough  to  take 
the  places  ofthefe  points.  They  were,  indeed,  very  numerous  ; as  I fuppofe  that  I 
faw,  at  leaft,  one  hundred  and  fifty  of  them.  Their  light  did  not  much  exceed  that, 
of  Mons  Porphyrites  Hevelii. 

We  know  too  little  of  the  furface  of  the  moon  to  venture  at  a furmifeofthe  caufe 
from  whence  the  great  brightnefs,  fimilarity,  and  remarkable  colour  of  thefe  points, 
could  arife. 


III.  Experiments  and  Obfer  vat  ions  on  the  Production  of  Light  from  different  Bodies,  by 
Heat , and  by  Attraction.  By  Mr.  Thomas  Wedgwood. 

AFTER  giving  a fhort  hiftory  of  the  difeoveries  which  relate  to  the  phofphorifm 
of  different  bodies,  Mr.  Wedgwood  proceeds  to  the  detail  of  his  own  experiments, 
which  he  divides  into  two  clafies..  ift.  Comprehending  thofe  bodies  which  emit  light  iij: 
confequence  of  the  application  of  heat.  1.  Thofe  which  give  out  light  upon  attrition. 

I.  The  method  of  heating  the  bodies,  was  by  reducing  them  to  powder,  and'ftprinkling 
fome  of  their  powder  on  a thick*  heated  plate  of  iron,  or  mafs  of  burnt  luting  made 
of  fand  and  clay,  heated  juft  below  vifible  rednefs. 

The  following  is  a lift  of  the  bodies  which  Mr.  Wedgwood  found  to  be  luminous, 
by  this  treatment. 

1.  Blue  fluor,  from  Derbyfhire,  giving  out  a fetid  fmell  on  attrition..  2.  Black 
and  grey  marbles,  and  fetid  white  marbles,  from  Derbyfhire.  Common  blue  fluor,. 
from  Derbyfhire.  Red  feldfpat,  from  Saxony.  3.  Diamond.  Oriental  ruby.  Aerated 
barytes,  from  Chorley,  in  Lancafhire.  Common  whiting.  Iceland  fpar.  Sea  fhells, 

Moorftone, 
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Moorftone,  from  Cornwall.  White  fluor,  from  Derbylhire..  4.  Pure  calcareous 
earth,  precipitated  from  an  acid  folution.  Pure  argillaceous  earth  (of  alum).  Pure 
filiceous  earth.  Pure  new  earth,  from  Sydney  Cove.  Common  magnefia.  Vitrio- 
lated  barytes,  from  Scotland.  Steatites,  from  Cornwall.  Alabafter.  Porcelain  clay 
of  Cornwall.  Mother  of  pearl.  Black  flint.  Hard  white  marble.  Rock  cryftal, 
from  the  Eaft  Indies.  White  quartz.  Porcelain.  Common  earthen  ware.  Whin- 
ftone.  Emery.  Coal  afhes.  Sea  fand.  5.  Gold,  platina,  (liver,  copper,  iron,  lead, 
tin,  bifmuth,  cobalt,  zink.  Precipitates  by  an  alkali  from  acid  folutions  of  gold,  filver, 
copper,  iron,  zink,  bifmuth,  tin,  lead,  cobalt,  mercury,  antimony,  manganefe. 
Vitriolated  tartar,  cryftals  of  tartar,  borax,  alum ; previoufty  exficcated.  Sea  coal. 
White  paper,  white  linen,  white  woollen ; in  fmall  pieces.  White  hair  powder.  Deal 
fawduft.  Rotten  wood  (not  otherwife  luminous).  White  afbeftos.  Red  irony  mica. 
Deep  red  porcelain.  6.  Antimony,  nickel.  Oils,-  lamp,  linfeed,  and  olive,  white 
wax,  fpermaceti,  butter ; luminous  at  and  below  boiling. 

Bodies  emit  their  light  when  immerfed  in  boiling  oil  of  vitriol,  or  boiling  oils. 
<c  powdered  marble,  and  probably  every  other  body  when  (pread  on  the  heater  in  the 
receiver  of  the  air  pump,”  is  equally  luminous  during  the  exhauftion  and  readmiffion 
of  the  air.  “ Bodies  are  by  far  moll  luminous  the  firft  time  they  are  heated.” 

The  fofter  the  body  the  lefs  heat  is  in  general  required. 

II.  The  experiments  on  the  light  produced  from  different  bodies  by  attrition, 
were  chiefly  made  by  rubbing  in  the  dark,  two  pieces  of  the  fame  kind  againft 
each  other. 

In  the  following  lift  they  are  arranged  according  to  the  apparent  intenfity  of  their 
light,  and  as  the  lights  are  either  white,  or  fome  (hade  of  red  figures  have  been  of- 
fered to  denote  thefe  differences ; (o)  denoting  a pure  white  ; (1),  the  fainted  tinge 
of  red,  or  flame  colour;  (2),  a deeper  (hade  of  red  ; (3)  and  (4),  dill  deeper  ones. 

1.  Colourlefs,  tranfparent,  oriental  rock  cryftal ; and  filiceous  cryftals  (o).  2. 

Diamond  (o).  3.  White  quartz;  white  femitranfparent  agate  (1).  4.  White  agate, 

more  opake  (2).  Semitranfparent  feldfpat,  from  Scotland  (2).  Brown  opake  feldf- 
pat,  from  Saxony  (4).  Chert  of  a duflcy  white,  from  North  Wales  (3).  5.  Orien- 
tal ruby  (4).  6.  Topaz;  oriental  fapphire  (o).  7.  Agate,  deep  coloured,  brown 

and  opake  (4).  8.  Clear,  blackifh  gun-flint  (2).  9.  Tawney  femitranfparent 

flint  (3).  10.  Unglazed  white  bifcuit  earthen  ware  (4).  n.  Fine  white  porce- 

lain (2).  12.  Clear,  blackifh  gun-flint,  made  opake  by  heat  (3).  13.  Flint  glafs 
(o).  14.  Plate  glafs;  green  bottle  glafs  (o).  rj.  Fine  hard  loaf  fugar  (o).  16. 
Moorftone,  from  Cornwall  (1).  Corune,  femitranfparent,  from  the  Eaft  Indies  ( 1 ). 
17.  Iceland  fpar  (o).  18.  White  enamel  (2)  ; tobacco  pipe  (3).  White  Mica  (o). 

19.  Unglazed  bifcuit  earthen  ware,  blackened  by  expofing  it,  buried  in  charcoal  in 
a clofe  crucible,  to  a white  heat  (4).  20.  *Black  vitreous  mafs,  made  by  melting 

together  5 of  fluor,  1 of  lime,  and  fome  charcoal  powder  (4).  21.  Fluor;  aerated 

and  vitriolated  barytes ; white  and  black  Derbyfhire  marble ; calcareous  fpar  ; cryf- 
tals of  borax ; deep  blue  glafs  ; mother  of  pearl. 

Mr.  Wedgwood  next  enters  upon  a feries  of  argument  to  prove  that  bodies  which 
emit  light  by  attrition,  do  fo  only  in  confequence  of  being  heated. 

R 2 IV.  Ex- 

* Some  of  this  mixture  taken  out  of  the  ctucible  before  it  was  perfectly  fufcd,  gave  out,  when  rubbed, 
a flrong  imell  like  phofphorus  of  urine;  and  on  throwing  fome  of  it  pulyerized  on  a plate  of  iron,  heated 
juft  below  rcdnefs,  it  was  very  luminous,  and  p relented  every  appearance  of  burning  phofphorus. 
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IV.  Experiments  upon  Heat.  By  Major  General  Sir  Benjamin  Thompson,  Knt.  F.  R.  Si. 


IT  is  of  importance  to  afcertain  by  experiment  the  laws  of  the  communication  of 
heat  from  one  body  to  another,  fo  that  in  many  of  the  ufeful  purpofes  of  life: 
meafures  may  be  taken  for  properly  confining  and  direding  its  operations. 

The  firft  ftep  to  be  taken  in  fuch  an  enquiry  is  to  determine  the  caufe  of  the  con-- 
dueling  or  nonconduding  power  of  bodies..  To  this  end  Sir  B.  Thompfon  inftituted: 
a number  of  experiments  relative  to  the  conduding  powers  of  various  bodies,  both? 
folids  and  fluids,  an  account  of  which  he  gave  in  the  Philofophical  Tranfadions  for, 
1786.  The  prefent  paper  is  a continuation  of  the  fubjed.. 

The  method  of  making  the  experiments  was  as  follows : a mercurial  thermome— 
ter,*  whofe  bulb  wras  about  of  an  inch  in  diameter,  and  its  tube,  about  10  inches, 
in  length,  was  fufpended  in  the  axis  of  a cylindrical  glafs  tube,  about  | of  an  inch  in 
diameter,  ending  with  a globe  1 h inch  in  diameter,  in  fuch  a manner,  that  the  centre/ 
of  the  bulb  of  the  thermometer  occupied  die  centre  of  the  globe ; and  the  fbace  be- 
tween the  internal  furface  of  the  globe  and  the  furface  of  the  bulb  of  the  thermometer- 
being filled  with  the  fubftance  whofe  conduding  power  was  to  be  determined,  the: 
lnftrument  was  heated  in  boiling  water,  and  afterwards  being  plunged  into  a freezing: 
mixture  of  pounded  ice  and  water,  the  times  of  cooling  were  obferved,,  and  noted, 
down. 

The  tube  of  the  thermometer  was  divided  at  every  tenth  degree  from  o°,  or  the- 
point  of  freezing,  to  8o°,  that  of  boiling  water,  and  thefe  divifions  being  marked; 
upon  the  tube  with  a point  of  a diamond,  and  the  cylindrical  tube  being  left  empty, 
the  height  of  the  mercury  in  the  tube  of  the  thermometer  was  feen  through  it.. 

The  thermometer  was  confined  in  its  place  by  means  of  a ftopple  of  cork,  about 
if  inch  long,  fitted  to  the  mouth  of  the  cylindrical  tube,  through  the  centre  of  which, 
the  end  of  the  tube  of  the  thermometer  pafled,  and  in  which  it  was  cemented. 

To  all  inftruments  of  this  kind.  Sir  Benjamin  gives  the  name  of  paffage  thermometer. 
This  inflrument  was  heated  to  a degree  or  two  above  7 5 °,  then  held  over  the  vefiel 
containing  the  pounded  ice,  and  the  moment  the.  mercury  defcended  to  75 it  was 
plunged  into  the  ice  and  water.  The  time  of  the  paffage  of  the  mercury  over  the 
divifions  of  the  thermometer  marking  7o0,.and  every  tenth  degree  to  io°,  was  noted 
by  a watch  which  beat  half  feconds  ; and  during  the  time  of  cooling,  the.  inflrument 
was  conftantly  moved  about  in  this  mixture. 

The  firft  attempt  was  to  afcertain  the  relative  conduding  powers  of  fome  of  the1 
fubftances  employed  in  cloathing,,  viz.  raw  filk , Jheeps  wool, .linen  fcraped  in. the  formi 
of  the  fineft  lint,  the  fur  of  the  beaver , the  fineft  part  of  the  fur  of  a white  Ruffian  bear „ 
and  Eider  down.  Of  each  of  thefe,  16  grains  was  fucceflively  introduced  into  the 
globe  of  the  paffage  thermometer.  But  as  the  interftices  of  thefe.  bodies  was  filled' 
with  air,  it  was  neceffary  firft  to  make  the  experiment  with  air  alone.  Now  the  con- 
duding powers  of  the  different  bodies,  being  inverfely  as  the  time  elapfed  during  the 
paffage  of  the  mercury,  it  appeared  that  of  the  fubftances  already  mentioned  hares  fur, 
and  Eider  down  were  the  warmeft ; after  thefe  beavers  fur  ; raw  filk ; fheeps 
wool;  cotton  wool;  and  laftlylint.  Being  furprifed  at  the  little,  difference,  in  thewvarmth ; 
of  diefe  fubftances,  and  fufpeding  it:  to  arife  from  the  volumes  or  folid  contents  of  the 

fubftances 
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iubftances  being  different  (though  their  weights  were  the  fame),  owing  to  the  differ- 
ence of  their  fpecific  gravity,  Sir  Benjamin  was  led  to  inftitute  a great  number  of  other 
and  very  judicious  experiments,  from  which  he  was  led  to  the  following  conclufions. 
iff.  That  air  is  a very  bad  conductor  of  heat,  and  does  not  communicate  it  as  other 
bodies  generally  do,  that  is,  from  one  particle  to  another  whilft  they  remained  in  their 
places,  but  only  by  a fucceflion  of  contact. 

2dlyi  That  the  greater  orTeffer  heat  of  many  bodies  depends  on  the  air  included 
in  the  interfaces. 

3dly.  That,  the  air  thus  enclofed,  is  prevented  from  a quick  change  of  place  by  the 
attradlion  which  certain  bodies  have  for  the  air. 

In  furs,  for  inftance,  the  attra&ion  between  the  particles  of  air,  and  the  fine  hairs 
in  which  it- is  concealed^  being  greater  than  the  increafed  elafticity,  or  repulfion  of 
thofe  particles  with  regard  to  each  other,  arifing  from  the  heat  communicated  to 
them  by  the  animal  body,  the  air  in  the  fur,  though  heated,  is  not  eafily  difplaced ; 
and  this  coat  of  confined  air  is  the  real  barrier  which  defends  the  animal  body  from 
the  external  cold.  T his  air  cannot  carry  off  the  heat  of  the  animal,  becaufe  it  is  itfelf 
confined,  by  its  attraction  to  the  hair  or  furs  and  it-  tranfmits  it  with  great  difficulty, 
if  it  tranfmits  it  all. 

Hence  the  fineft,  longeft  and  thickeft  furs  are  neceffariiy  the  warmeft.  It  alfo  ap- 
pears from  this,  that  the  attraction  between  the  air  and  thefe  fubftances  is  fo  great, 
that  in  many  amphibious  animals,  fuch  as  the  beaver  and  otter,  it  defends  the  body 
of  the  animal  at  the  fame  time  from  being  wet,  and  from  being  robbed  of  its  hcac 
by  the  furrounding  fluid. 

The  fnows  which  cover  the  furface  of' the  earth  in  winter*  prevents  the  piercino-' 
winds  from  the  polar  regions  from  being  heated  at  the  expence  of  the  earth  * and  it 
is  only  when  they  come  in  contact  with  the  waters  that  they  gain  that  portion  of  heat 
wljich  the  fnow  prevented  them  obtaining  from  the  earth.  Sir  Benjamin  conjectures 
- that  one  of  the  important  ufes  derived  from  the  feas,  and  from  the  great  proportion 
which  they  bear  to  the  dry  land,  is  the  heating  or  cooling  the  winds,  which  at  certain 
periods  blow  from  the  great  continent. 

The  wifdom  and  goodnefs  of  Providence  have  often  been  called  in  queflion  with 
regard  to  the  diftribution  of  land  and  water  upon  the  furface  of  our  globe,  the  vaft 
extent  of  the  ocean  having  been  confidered  as  a proof  of  the  little  regard  that  has  been 
paid  to  man  in  this  diftribution.  But,  the  more  light  we  acquire  relative  to  the  real 
oonftitution  of  things,  and  the  various  ufes  of  the  different  parts  of  the  vifible  crea- 
tion,, the  lefs.we  fhall  be  difpofedto  indulge  ourfelves  in  fuch  frivolous  criticifms. 


V.  A new  Sufpenfon  of  the' Magnetic  Needle , intended  for  the  Difcovery  of  Minute  Quan- 
tities of  Magnetic  Attraction:  alfo  an  Air  Vane  of  great  Senfibility ; with  New  Experi- 
ments on  the  Magnetifm  of  Iron  Filings  and  Brafs.  - By  the  Rev.  A.  Bennet,  - F.  R.  S. 

THE  Magnetic  needle  is  either  generally;  made  to  reft  horizontally  on  ffiarp- 
pointed  wires,  or  according  to  Mr.  Cavallo’s  improvement  is  fufpended  by 
links  of  horfe-hair,  or  according  to  fome  others  by  filk,  or  fine  threads. 

After  confide ring  each  of  the  above  methods,  and  trying  fome  of  them  in  Novem- 
^crj-  i789»  I ^fpended  a ftnall  fewing  needle,  by  means  of  a fpider’s  thread,  in  the 

cylindrical 
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cylindrical  glafs  of  my  gold-leaf  electrometer ; and  having  fatisfaClorily  proved  its 
magnetic  fenfibility,  1 now  venture  to  propofe  this  kind  of  fufpenfion,  as  being  well 
aJapted  to  experiments  requiring  the  needle  to  move  with  the  lead  refiftance. 

Experiment  i.  Shews  that  a fpider’s  thread  only  two  inches  long,  after  .being 
twilled  300  times  does  not  caufe  the  needle  to  deviate  in  any  fenfible  degree  from  the 
magnetic  meridian. 

Experiment  II.  A piece  of  fine  harpficord  wire,  three  .inches  long,  being  ren- 
dered magnetic  by  making  it  red  hot,  and  allowing  it  to  cool  in  the  direction  of  the 
• magnetic  meridian,  was  fufpended  to  a fpider’s  thread  three  inches  long.  This  wire 
was  turned  more  than  a thoufand  times,  yet  when  allowed  .to  reft  fhewed  no  fenfible 
deviation. 

Experiment  III.  To  the  inferior  extremity  of  a fine  fpider’s  thread,  the  upper  end 
of  which  was  attached  to  the  fpindle  of  a wheel  ufed  for  fpinning  flax,  was  faftened 
one  fibre  of  the  feather  of  a goofe  quill.  After  more  than  18,000  revolutions  the 
thread  was  Ihortened  about  one  inch,  yet  it  did  not  deviate  from  the  fituation  in  which 
it  was  (topped.  It  broke  after  500  revolutions  more. 

Experiment  IV.  A fpider’s  thread  fomewhat  ftronger  than  the  laft,  after  being 
turned  4800  revolutions,  did  not  prevent  a briftle  which  had  been  attached  to  its  in- 
ferior extremity,  to  point  to  any  warm  fubftance,  whether  it  was  with,  or  againft  the 
direction  of  the  twill. 

Experiment  V.  VI.  and  VII.  Shews  how  well  this  fubftance  allows  very  light  bodies, 
fuch  as  the  down  of  dandelion,  to  evince  their  fufceptibility  to  the  influence  of  heat. 
The  down  of  the  dandelion  being  faftened  to  one  end  of  a bit  of  gold  wire,  fufpended 
by  the  fpider’s  thread,  and  the  whole  being  placed  under  a glafs  cylinder,  the  down 
uniformly  pointed  to  any  warm  bodies,  and  receded  from  cold  ones.  This  happens 
from  the  current  of  air,  to  that  part  of  the  receiver  neareft  the  warm  body. 

Experiment  IX.  Shews  that  the  fpider’s  thread  allows  much  greater  freedom  of 
motion  than  the  rings  of  horfe-hair  recommended  by  Mr.  Cavallo. 

Experiment  X.  Shews  that  light  even  when  condenfed  by  a lens,  had  no  effeCt 
on  the  vane. 

Experiment  XI.  Shews  that  the  fpider’s  thread  is  unfit  to  be  ufed  as  an  electro- 
meter, owing  to  the  difficulty  with  which  it  changes  its  Hate  of  electricity. 

Experiment  XII.  It  is  indifpenfibly  neceflary  that  a magnetic  needle,  intended 
for  the  difcovery  of  minute  quantities  of  magnetic  attraction,  lhould  be  inclofed  in  a 
.proper  apparatus,  that  the  motion  of  the  air  may  not  difturb  it,  and  that  the  fub- 
itances  to  be  tried  may  be  brought  fufficiently  near,  and  at  right  angles  with  the  point 
of  the  needle.  The  following  inftrument  was  conftruCted  for  this  purpofe,  and  is 
■fubmitted  to  the  approbation  of  thofe  who  are  defirous  of  making  further  improve- 
ments in  the  fcience  of  magnetifm.  In  Plate  VI.  fig.  3.  A is  the  bottom  of  the  inftru- 
ment, 5f  inches  fquare,  and  one  inch  thick,  to  lie  horizontally  on  the  table,  and  made  of 
mahogany.  B B is  a frame  of  the  fame  wood,  (landing  vertically  on  the  middle  of 
the  fquare  bottom,  6f  inches  high,  and  5!  broad.  On  one  fide  of  the  frame  a piece 
of  glafs  is  fixed,  and  a piece  of  writing  paper,  gold  beater’s  (kin,  or  other  thin  frb- 
ftance,  is  pafted  to  the  edge  of  the  frame  on  the  other  fide,  fo  that  the  glafs  and  the 
paper  (land  vertically  and  parallel  to  each  other,  at  the  diftance  of  about  half  an  inch, 
which  is  fufficient  room  for  the  needle,  hanging  by  a fpider’s  thread  from  the  fcrdw 
.at  C,  which  fcrew  pafles  through  the  top  piece  D,  which  drops  into  an  opening  cut 
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through  the  frame,  and  may  be  taken  out  by  means  of  the  knob  of  the  fcrew  at  E.  • 
About  10  degrees  of  a circle  are  marked  upon  a bit  of  ivory  fattened  to  the  edge  of 
the  frame  at  F,  and  the  needle,  three  inches  long,  is  made  of  the  fmalleft  fteel  harp- 
ficord  wire, .and  is  fufpended  by  a fpider’s  thread,  alfo  three  inches  long.  A fmall 
tapering  hair,  fattened  to  the  north  pole  with  varniih,  and  extending  about  1 of  an 
inch  farther  than  the  end  of  the  wire,  points  at  the  degrees  on  the  ivory,  fo  that  its 
motion  may  be  very  accurately  diftinguilhed,  and  efpecially  by  the  ufe  of  a lens. 
Round  the  middle  of  the  needle  a fmall  gold  wire  is  twitted,  and  its  end  Handing  per- 
pendicularly is  fattened  to  the  fpider’s  thread,  to  keep  the  needle  in  a horizontal 
pofition.. 

The  method  of  obtaining  and  fattening  the  fpider’s  thread,  ■ which  I have  ufed,  is 
this: — I take  a forked  ftick,  confiding  of  a Item  and  two  or  three  branches.  Handing 
at  about  fix  inches  afunder  at  their  ends,  and  after  finding  a proper  thread,  in  the 
corner  of  a building,  or  amongft  trees,  the  ends  of  the  ftick  are  fmeared  with  varniih, 
and  each  end  applied  to  the  thread,  which  being  turned  round  the  ends  of  the  Hick, 
may  be  brought  away  : or  feveral  forked  fticks  may  be  placed  in  a room,  where 
fpiders  are  not  difturbed,  and  they  will  foon  attach  their  threads  to  them. 

When  the  thread  is  in  this  manner  extended  between  the  branches,  the  ftick  is 
placed  upon  the  edge  of  a table,  and  in  the  funlhine,  if  poftible,  that  it  may  be  in  a 
convenient  pofition  for  attaching  it  to  the  needle  and  fcrew,  by  which  it  is  to  hang. 
The  gold  wire  above  mentioned  is  then  dipped  in  varniih,  and  applied  to  one  end 
of  the  fpider’s  thread,  fo  as  to  entangle  it  in  the  varniih,  which  foon  drying,  the  * 
thread  becomes  faft,  and  may  be  fuffered  to  hang  down,  the  upper  end  of  the  thread 
being  yet  faft  to  the  forked  ftick.  The  point  of  the  fcrew  in  the  top  piece  is  then 
dipped  in  varniih,  and  the  upper  end  of  the  thread  attached  to  it  in  the  fame  man-  - 
ner.  Laftly,  the  needle  is  gradually  lowered  through  the  opening  in  the  top  of  the 
inftrument,  till  it  hangs  oppofite  to  the  marked  ivory : but  if  the  thread  be  too 
long,  it  is  eafily  fhortened,  by  lifting  up  the  top  piece,  touching  the  end  of  the  fcrew 
with  varniih,,  and  turning  it  round,  fo  as  to  wind  the  thread  about  it,  till  it  will  hang 
near  the  edge  of  the  ivory:  but  to  fet  the  point  of  the  hair  at  the  end  of  the  needle 
at  a more  exaCt  diftance,  after  the  top  piece  is  replaced,  the  fcrew  is  turned  by  its 
knob  E,  which  raifes  or. lowers  the  needle  till  it  hangs  right.  A fecond  method  of 
raifing  or  lowering  the  needle,  with  lefs  trouble  in  the  conftruCtion,  is  to  ufe  a fmall 
brafs  wire  inftead  of  the  fcrew,  which  may  pafs  through  a cork ; or  the  ivory  index 
may  be  made  to  rife  and  fall  by  means  of  a fcrew.  If  both  fides  of  the  inftrument 
be  made  of  glafs,  it  may  be  filled  with  feme  tranfparent  fluid,  which  will  not  caufe 
the  metal  to  ruft,  as  lpirit  of  wine,  or  oil  of  turpentine*  that  the  needle  may  move 
more  fteadily,  and  not  be  fenfibly  influenced  by  heat. 

Expedients  for  rendering  the  inftrument  more  portable  might  be  eafily  con- 
trived : but  I hope  no  unprejudiced  philofopher  will  pronounce  it  ufelefs,  becaufe 
the  fpider’s  thread,  which  is  fo  eafily  replaced,  may  break;  for  fenfibility  is  the  only 
property  of  eflfential  ufe  in  difeoveries  wherein  a fmall  degree  of  magnetic  attraction 
is  to  be  afeertained. 

Experiment  XIV.  Shews  that  the  increafed  attraction  of  iron  filings  by  effer- 
vefcence  with  diluted  vitriolic  acid,  as  difeovered  by  Mr.  Cavallo,  does!  not  depend 
on  any  change  produced  by  the  aCtion  of  the  acid,  but  only  by  their  occupying  a 
greater  perpendicular  height  during  the  effervefcence- 

Experiment 
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Experiment  XVI.  Was  made  to  obviate  a doubt  of  Mr.  Darwins,  whether  in- 
flammable air  is  magnetic.  The  experiment  proved  it  not  to  be  fo. 

Experiment  XVII.  and  XVIII.  Shews  that  brafs  is  only  magnetic,  in  confequence 
of  lb  me  particles  of  iron  which  it  may  contain.  Thefe  particles  alfo  may  be  fo  few 
that  they  do  not  evince  their, magnetic  powers  till  the  piece  has  been  hammered. 


VI.  Part. of  a Letter  from  Mr.  Michael  Topping,  to  Mr.  Tiberius  Cavallo,  F.R.S, 

Dear  Sir,  Madras , February  4,  1789. 

I INCLOSE  you  an  account  of  a bafe  line  I have  meafured  for  a feries  of  triangles 
I am  carrying  down  the  coaft  of  Coromandel.  I have  already  extended  them  to 
about  300  miles  from  Madras,  and  am  upon  returning  back  to  profecute  the  work 
quite  down  the  Cape  Comorin.  The  angles  are  all  taken  with  my  Hadley’s  fextant, 
made  by  Stancliffe,  by  means  of  three  tall  fignals  I have  conftrudted  of  bamboos,  80 
feet  high,  60  of  which  I mount  upon  fteps,  fo  as  to  fee  (over  all  trees,  &c.)  very  dif- 
tindtly  my  two  other  fignals,  at  the  diftance  of  from  8 to  13  miles.  It  is,  I believe, 
the  firft:  time  the  Hadley  was  ever  made  ufe  of  for  a purpofe  of  fuch  magnitude ; but 
it  is  fully  equal  to  it— nay,  it  does  more — the  fun’s  bearing,  or  oblique  diftance,  from 
my  fignals  is  alfo  taken  by  it  ; by  which,  and  his  azimuth  (computed)  I obtain  the 
angles  made  by  them  with  the  meridian  j and  by  combining  the  whole,  the  difference 
of  latitude,  and  meridional  diftance  of  every  one  of  them  in  Englifh  fathoms.  This 
is  found  fo  nicely,  that  a mean  of  my  aftronomical  obfervations  for  the  latitude,  never 
.differs  more  than  a few  feconds  from  thofe  given  by  the  geometrical  menfuration.  In 
all  the  operations  I have  had  no  one  to  affift  me,  except  a party  of  black  fellows  to 
carry  my  flags.  I need  not  tell  you  how  many  thoufand  miles  I have  travelled  to 
take  the  angles;  nor  what  the  labour  and  fatigue  of  fuch  a work  muft  be  in  this  burn- 
ing climate,  where  I have  frequently  had  the  thermometer  at  106°  in  my  tent. 

(Signed)  M.  TOPPING^ 

I began  my  work  for  the  bafe  line,  by  placing  two  of  my  large  fignals  at  about  feven 
miles  afunder  for  the  extremities  of  it,  and  for  greater  convenience  in  point  of  fitua- 
tion,  I divided  the  whole  into  fix  diftindt  portions,  each  portion  forming  a large  angle 
with  the  next  portion  to  it,  and  this  I immediately  did  by  placing  five  leffer  flags  at 
convenient  intervals. 

J provided  two  rods  of  25  feet  each,  and  adjufted  their  length  by  a capital  two  feet 
brafs  fedtor,  by  Adams,  as  a ftandard,  the  thermometer  at  that  time  was  87g,  they 
had  been  left  purpofely  a little  too  long,  as  I found  it  eafier  to  determine  and  allow 
for  fuch  excefies  than  to  reduce  them  to  a fufficient  exadtnefs. 

The  fum  of  the  fix  meafured  lines  amounted,  by  the  firft  trial,  to  feven  hundred 
double  rodsf  twenty  feet  fix  inches  and  a half-,  and  by  the  fecond,  to feven  hundred  double  rods , 
twenty-two  feet  eleven  inches  and  a half ; their  difference  being  two  feet  four  inches  and  a 
half  by  which  the  fecond  meafurement  exceeded  the  firft.  The  fhorteft  of  thefe 
roeafures  is  made  ufe  of,  as  operations  of  this  nature  have  always  a tendency  to  excefs, 
rather  than  deficiency. 

Befides  this  linear  meafurement , feven  efiential  angles  were  taken  (each  angle  feveral 

times 
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times  over,  for  fecurity)  with  an  excellent  theodolite  by  Ramfden.  Thefe  were  the 
angles  formed,  at  each  extremity  of  the  bafe,  by  the  neareft  intermediate  flag,  and 
the  remote  fignal  j and  tnofe  formed  at  each  intermediate  flag,  by  the  neareft  flag  to 
it,  on  each  hand. 

The  nature  and  purport  of  all  this  will  be  eaflly  underftood,  by  infpe&ing  the  ac- 
companying figure,  Plate  VI.  Fig.  4.  to  the  following  explanation. 

Let  N and  S reprefent  the  northern  and  fouthern  fignals,  placed  at  each  extremity 
of  the  bafe  line  NS. 

Let  ABCDE  reprefent  the  pofitions  of  the  five  intermediate  flags,  between  each  of 
which,  including  the  two  fignals,  the  fix  right  lines,  before  mentioned,  were 
meafured. 

At  each  of  thefe  points  the  angle  formed  by  the  flag,  or  fignal,  on  each  fide  of  it, 
was  taken  with  the  theodolite : for  inftance,  at  A,  the  angle  formed  at  that  point  by 
the  northern  fignal  N,  and  flag  B (177°  24'  40'  ) ; at  B,  the  angle  formed  by  the 
flags  A and  C (176°  23');  and  fo  on.  At  each  end  of  the  bafe  line,  the  angle  formed 
by  the  neareft  flag  and  the  diftant  fignal  was  alfo  taken  ■,  e.  g.  at  N,  the  angle  SNA, 
and  at  S,  the  angle  NSE. 

Thefe  things  being  premifed,  to  find  the  angles  the  other  four  lines  make  with  the 
bafe  line,  proceed  in  the  following  manner: — Produce  the  line  NA  to  Kj  alfo  the 
line  BA  to  H;  and,  through  the  point  A,  draw  FG  parallel  to  NS,  the  bafe  line. 
From  the  points  ABCDE  let  fall  perpendiculars  upon  the  bafe  line,  meeting  it  at 
OPQR  and  T. 

From  this  conft  ruCtion  and  the  principles  of  plane  trigonometry  find  NO.  OP.  PQ^ 
QR.  RT.  and  TS.  the  fum  of  which  taken  together  will  be  the  meafure  of  the  bafe 
line  NS. 

Suppofing”  no  imperfection  in  the  inftrument  with  which  the  angles  have  been 
taken,  and  no  error  (however  fmall)  committed  in  taking  the  fix  preceding  angles* 
then  the  angle  XES,  obtained  by  this  method,  will  prove  exaCtiy  equal  to  the  angle 
NSE,  which  may  be  had  by  obfervation.  In  the  prefent  inftance  their  difference 
amounts  to  no  more  than  i'  5". 

In  order  to  obtain  as  great  precifion  as  poflible,  the  intermediate  angles  have 
been  deduced  from  both  ends  ; thofe  at  A and  B,  from  the  obfervation  at  N j and 
the  remaining  ones  at  C D and  E,  from  that  at  S.  Flad,  however,  this  precaution 
been  negleCted,  the  error  induced,  by  deriving  the  four  required  angles  from  cither 
primitive,  at  N or  S,  would  not  have  affefted  the  true  length  of  the  whole  bafe  line 
more  than  0,27  of  a foot. 

This  method  of  obtaining  the  meafure  of  an  inaccefiible  line,  where  the  meafured 
lines  every  where  make  fmall  angles  with  it,  is  a very  accurate  one  j for  though,  in 
oblique  triangles,  fmall  angles,  from  the  difficulty  of  taking  angles  perfe&ly,  are 
likely  to  produce  confiderable  errors,  in  right-angled  triangles  it  is  the  very  reverfe  j 
as  in  them  the  fmaller  the  angle  taken,  the  more  accurate  will  be  the  refult. 


TABLE 
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TABLE  of  the  Six  Meafures  with  the  Redudions. 


Diftance  between  the 
Rations. 

ft.  in. 

Rod  A = -|-o,io 
Rod  B=-j-o,i2 

Corredt 

lengths 

Angular 

points 

Angles 

Reductions 

Feet 

Double  Rods  ft.  in. 

Corrections 

N to  A146.  9.  4 

73°9-  4 

— 2.  8,1 

7306.  7,9 

at  N 

50.  36'.  3o"W 

7271,68  = NO 

A to  B 170.  17.  6 

8537-  6 

—3-  M 

8534- 4>5 

A 

3.  1.  10  W 

8522,53  = OP 

B to  C 106.  11.  6 

5311*  6 

— 1.  11,4 

5309.  6,6 

B 

0.  35.30  £ 

5309,26  = PQ 

C to  D 83.  10.  3 

4160.  3 

—1.  6,4 

4158.8,6 

C 

2,  32.30  E 

4 1 54^3  = OK 

D to  E 93.  8.  2 

4658.  2 

—i-  8,5 

4656. 5,5 

D 

3-  55-  0 E 

4645.59  = RT 

E to  S 100.  43.  5,7 

5°43-  5. 7 

— 1.  10,2 

504i- 7, 5 

S 

6.  53.  0 

5005.29  = TS 

Total 

34908,98  = NS 

Or  rejefting  the  decimals,  11636  Yards  = 6 Miles  4 Feet  196  Yards  = the  Bafe 


e 

- 3°*  33'- 

- 3-  25- 

18" 

28 

- 3.  29. 

1 2 

3- 

— 3-  27- 

40 

- 3..  28. 

6 

N 3.  28. 

39e 

3- 

*»*•  33'- 

48" 

11.  32. 

43 

33- 

22 

+ 5 • 

42 

39* 

4 

The  greatefl  refult  of  five  fets,  of  fix  obfervations,  each  with  the  theodolite,  the  angle 
between  the  bafe  line  and  the  meridian  is,  . — 

Mean  of  the  whole  * ■ ■ ■ - — — — 

T!ic  mean  refult  computed  from  fun’s  meafured  diftance  and  altitude,  from  four  c 
fervations,  with  Hadley’s  quadrant  — — 

Mean  of  the  whole  gives  bafe  — — — — — — 

From  which  it  appears  that  Hadley's  is  by  far  the  belt  inftrument  for  fuch  purpofes. 


fervations  of  thirteen  liars  — — — — 

The  leaft,  ■■  ■ ■ ■■  

Mean  of  the  whole,  ■ ■■■■»  - — — — 

From  the  length  of  the  bafe,  and  its  bearing  the  dif.  of.  lat,  is 


Latitude  of  North  end,  11. 


Having  compleated  the  meafurement  and  principal  calculations,  I caufed  a large 
Hone  to  be  placed  at  each  extremity  of  the  bafe,  to  mark  and  perpetuate  it  for  future 
occafions.  Theftone  at  the  North  end  I infcribed  with  the  following  charadersi 

S.  3°  29'  W. 

Yds. 

11636. 

T. 

1788. 

And  that  at  the  South  end  as  follows : 

N.  30  26'  E, 

Yds. 

11636. 

T. 

1788. 

both  infcriptions  equally  implying,  that  the  oppofite  end  of  the  bale  line  lies  in  the 
diredion  therein  exprefled,  diftant  11636  Englifh  yards  from  the  ftone  fo  infcribed. 

It 


It  may  be  proper  to  record,  that  the  North  end  of  the  bafe  is  on  the  fea  beach, 
<27  yards  from  the  furf;  and  129  yards  N.  E.  by  E.  eafterly,  from  an  old  choultry 
in  a Palmyra  tope,  called  Namafwaumoodaly  Choultry.  From  the  mouth  of  Cudda- 
lore  river  to  the  North  end  of  the  bafe  I meafured,  with  a perambulator,  juft  four 
miles  and  one  furlong. 

The  South  end  of  the  bafe  lies  42  yards  from  the  furf,  and  169  yards  E.|S.  from 
a decayed  choultry,  in  a Palmyra  tope,  called  Chinnachitty  choultry.  There  is 
another  choultry  and  tope  near  the  centre  of  the  bafe ; but  the  northern  clufter  of 
trees  before  mentioned,  is  the  firft  clufter  we  meet  with,  by  the  fea  fide,  fouthward 
ofCuddalore  river. 

This  meafured  bafe  makes  the  exterior  fide  of  the  thirty-third  triangle  of  a con- 
catenated feries  of  oblique  triangles,'  now  carrying  down  the  coaft  from  the  fteeple 
of  Fort  Saint  George. 


VII.  Defer iption  of  Kilburn  Wells,  and  Analyfis  of  their  Water.  By  Mr.  Joh.  Godfr. 

Schmeisser. 

THOSE  wells  lie  to  the  right  of  the  Edgeware  Road,  about  two  miles  from 
London,  in  a dry,  but  verdant,  and  gently  rifing  meadow. 

They  fpring  about  12  feet  below  the  furface,  and  are  covered  with  a fmall  ftone 
cupola. 

The  diameter  of  the  well  near  the  furface  of  the  water  is  about  five  feet ; the  depth 
of  the  water  was  July  and  Auguft  two  feet ; this  its  general  depth  increafes  in  winter, 
at  times,  to  three  feet ; the  changes  in  the  atmofphere  do  not  appear  to  affedt  either 
the  quantity  or  quality  of  the  water. 

This  mineral  water  is  not  perfectly  bright,  but  of  rather  a milky  hue;  it  has  a 
mild  and  bitteriffi  tafte,  with  little  or  no  brifknefs,  as  containing  a very  fmall  propor- 
tion of  fixed  air.  On  dipping  for  the  water,  or  otherwife  agitating  it,  a fulphureous 
fmell  is  perceived  near  the  furface ; which,  however,  foon  goes  off  in  a temperature 
of  about  80  degrees  of  Fahrenheit’s  thermometer,  which  I have  ufed  throughout . 

The  fpecific  gravity  of  the  Kilburn  water  is  to  diftiiled  water  as  1,0071:  1,0000; 
its  general  temperature  530,  which  was  not  affedted  by  a change  of  10  degrees  in  the 
temperature  of  the  atmofphere.  While  the  water  continues  at  reft,  no  ebullition  of 
fixed  air  is  perceived,  and  fcarce  any  fulphureous  fmell. 

That  this  mineral  water  fo  eafily  parts  with  the  hepatic  air  (perceivable  on  agitating 
it)  if  it  be  ihaken  in  a warmer  temperature,  or  tranfported  from  one  place  to  another, 
is  probably  owing  to  the  fixed  air  which  it  contains : for  as  this  aerial  acid  has  a great 
affinity  to  phlogifton ; fo  it  may  hence  be  inferred,  that  fixed  and  hepatic  air  cannon 
exift  together  in  a mineral  water,  but  that  the  latter  will  be  deftroyed,  as  the  fixed  air 
is  developed  by  gentle  warmth. 

From  the  experiments  it  appears  that  the  contents  are  as  follow: 
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Summary  of  the  ConJHtuent  Parts  of  the  Kilburn  Water , in  24  Pounds . 


Fixed  air  - - - - - 84 

Hepatic  - - - - near  36 

Yitriolated  magnefia  - - 910 

Vitriolated  natron  - - - 282 

Muriated  natron  - 60 

Selenite  _____  130 

Muriated  magnefia  - - 128 

■ calcareous  earth  - 6 

Aerated  magnefia  - - - 12L 

- ' — calcareous  earth  - 24 

Calx  of  iron  - - 3$. 

Refinous  matter  - - - 6 


cubic  inches 

grains,  equal  to  gij  5iiss> 
Apothecary’s  weight, 
gr.  — «v.  lij  grains 
gr.  =75  gr. 
gr.  - 5ij  xlij  gr. 
gr.  = 3ij  xl  gr. 
gr.  = 7 i gr. 

gr-  = H gr. 

gr.  = 30  gr. 

gr.  = 4 gr. 

gr.  = yi  gr. 


Sum  1 56 1 1 grains,  equal  to  medicinal 
weight  4 ounces,  o drams,  and 
32  grains. 

Two  quarts  of  the  Water  operated  as  a gentle  purgative,  and  at  the  fame  time  af- 
fected the  head  a little.  But  this  lpecies  of  intoxication  was  not  felt,  if  the  water  had 
been  firft  deprived  of  the  hepatic  air. 

A piece  of  filver  having  been  placed  in  the  axilla  was  tinged  brack  in  lefs  than  half 
an  hour  after  drinking  the  water. 


VIII.  Olfervations  on  Bees.  By  John  Hunter,  EJq.  F.R.S . 

rp  HE  writer  begins  with  fome  general  obfervations  concerning  the  mode  of  de- 
fcription  in  natural  hiftory,  in  which  he  cenfures  Swammerdam  for  unneceffary 
minutenefs.  He  then  remarks  the  ufe  of  analogy  in  ftudying  the  economy  of  animals* 
by  which,  unavoidable  oblcurities  in  fome  fubjeCts,  are  cleared  up  by  demonftrations 
drawn  from  others.  The  ufe  of  this  afliftance  is  evident  in  the  whole  hiftory  of  flying 
infetts,  where  much  muft  be  loft  in  individual  lpecies,  for  want  of  the  power  of  ascer- 
taining it. 

In  treating  on  the  bee,  he  means  only  to  confider  thofe  peculiarities  which  confti- 
tute  its  difference  from  other  infoCls.  As  they  are  animals  which  from  their  numbers 
hide  many  of  their  operations,  the  contrivance  of  glafs  hives  is  necefiary  to  obferve 
them.  Thefe  (Mr.  Hunter  fays)  fhould  be  thin,  the  diftance  from  fide  to  fide  about 
three  inches,  of  height  and  length  fofficient  for  a fwarm  to  complete  one  fummer’s 
work  in.  One  perpendicular  comb  from  top  to  bottom  in  the  centre  being  the  moft 
convenient  for  the  view,  a ridge  fhould  be  made  at  the  top  for  them  to  begin  their 
work  from.  In  order  to  view  the  operations  of  particular  parts,  it  is  ufeful  to  have 
different  panes  opening  with  hinges. 

Bees  are  fome  of  the  moft  univerfalof  animals;  and  from  their  providing  for  change 
of  feafon,  viouid  feem  adapted  for  changeable  climates ; yet  they  appear  to  thrive  beft 
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in  a pretty  warm  one.  They  are  irritable  and  jealous  of  cofnmon  property,  but  not 
covetous  or  difpofed  to  obftruft  each  other.  They  are  perhaps  the  only  infeft  that 
feeds  in  the  winter)  and  therefore  do  not  grow  fat  in  the  fummer  like  other  animals, 
which  depend  upon  internal  ftores  in  their  torpid  ftate  during  winter.. 

Of  the  Heat  of  Bees.  Bees  are,  perhaps,  the  only  infeft  that  produces  heat  within 
itfelf.  By  the  thermometer  it  was  found  that  on  July  18,  heat  of  the  open  air  54, 
that  of  a bee-hive  was  at  different  hours  from  78  to  84  v— on  December  30,  air  at 
35,  bees  at  73.  Bees  are  eafily  affefted  by  cold  when  fingle,  and  to  avoid  it,,  form 
cluflers.  They  are  likewife  enemies  to  wet),  and  their  fenfibilities  with  refpeft  to  the 
approach  of  both  are  very  ftrong.  Their  eggs  require  heat  as  much  as  themfelves ) 
nor  will  the  maggot,  or  even  the  chryfalis,  live  in  a cold  of  60  or  70.  A perfpiration 
is  often  found  on  the  infide  of  glafs  hives..  They  are  very  cleanly  animals,  feldom 
or  never  difcharging  their  excrements  in  the  hive. 

The  fociety  of  bees  confidered  individually,  confifts  of  a female  breeder,;  of 
female  non-breeders,  and  males;  but  confidered  as  a community,  the  males  cannot 
be  reckoned,  as  only  ferving  for  the  temporary  purpofe  of  generation.  The  female- 
breeder,  alfo,  may  probably  be  regarded  in  no  other  light  than  that  of  a layer  of  eggs  ; 
yet  fhe  feems  to  keep  the  whole  fociety  together  by  a common  attachment,  that  of 
young  to  their  mother.  Mr.  Hunter  therefore  acquiefces  in  the  name  of  queen  given 
to  her,  though  without  allowing  her  any  voluntary  influence  or  power. 

The  hiftory  of  bees  may  be  begun  from  various  points  ) he  prefers  that  of  forming 
a new  colony,,  or  fwarming.  This  appears  to  be  an  operation  of  neceflity)  for  if  the 
hive  is  large  enough,,  they  do  not  fwarm..  A fwarm  confifts  of  a female  or  females, 
(Mr.  Hunter  thinks  never  more  than  one),  males,  and  mules  or  labourers)  the  whole 
number  about  fix  or  feven  thoufand.  They  generally  foon  appear  direfted  to  fome 
fixed  place,  but  fometimes  they  feem  to  wander  in  uncertainty.  They  fettle  on  a 
branch,  in  the  cavities  of  old'  trees,  or  holes  of  buildings  leading  to  a hollow  place. 
There  are  commonly  two,  fometimes  three  fwarms  in  a fummer,  but  fucceffively 
weaker.  Bees  fomerimes  feem  about  to  fwarm,  but  do  not. 

The  firft  care  of  the  new  colony  when  fixed,  is  to  prepare  a dwelling,  which  is  their 
comb.  This  is  made  of  wax,  refpefting  the  produftion  of  which  Mr.  Hunter  gives  a 
new  account.  It  is  not  a matter  exifting  in  the  farina  of  flowers,  as  Reaumur  fuppofed, 
or  ready  formed  elfewhere  in.  vegetables ) but  is  a fecretion  of  the  bee,  exuding 
between  each  fcale  of  the  under  fide  of  the  belly.  Thefe  fcales  of  wax  Mr.  Hunter 
has  taken  and  melted  in  the  candle,  when  they  ran  into  a globe.  They  may  be  found 
lying  at  the  bottom  of  the  hive,  but  he  could  not  deteft  the  bees  in  the  aft  of  detaching 
them  from  their  bodies. 

The  cells  which  compofe  the  comb,  form  perpendicular  plates  or  partitions,, 
extending  from  top  to  bottom,  and  from  fide  to  fide,  of  the  cavity  in  which  they  are 
built.  The  bees  begin  at  the  roof  of  the  vault,  and  work  downwards.  Each  plate 
confifts  of  a double  fet  of  cells,  whofe  bottoms  form  the  partition  between  them.  The 
plates  are  not  very  regularly  arranged,  but  often  are  accomodated  to  the  fliape  of  the 
cavity.  The  cells  are  of  unequal  depth  ) but  as  the  breeding  cells  muft  be  of  a given 
depth,  they  referve  a fufficient  number  for  this  purpofe,  and  put  the  honey  into  the 
others.  Paffages  are  formed  between  the  combs  and  the  cavity,  and  alfo  in  the  middle 
of  the  plates.  The  fubftance  ufed  for  attaching  the  combs,  is  not  the  fame  with  com- 
mon wax,.  but  fofter  and  tougher,  and  probably  a mixture  of  wax  with  farina.  The 
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cells  are  placed  nearly  but  not  exaftly  horizontally.  The  firft  combs  formed  by  a 
hive,  are  the  fmalleft  and  neateft;  their  fides  thinner,  their  hexagon  more  perfect, 
and  their  wax  purer,  than  the  lower. 

Of  the  Royal  Cell.  Of  thefe  there  are  often  three  or  four,  fometimes  as  many  as  n 
or  ij,  in  the  fame  hive.  They  are  commonly  placed  on  the  edge  of  a comb,  though 
fometimes  on  the  fide,  but  not  in  the  centre  along  with  the  other  cells.  The  royal 
cell  is  much  wider  than  the  others,  but  feldom  fo  deep.  Its  mouth  is  round.  It  is 
compofed  of  materials  fofter  than  common  wax,  confifting  of  lefs  than  one  third  wax, 
the  reft  probably  farina.  Mr.  Hunter  thinks  it  a miftake  to  fuppofe  that  the  queen  is 
bred  in  this  cell. 

The  comb  feems  primarily  formed  for  propagation,  and  the  reception  of  honey  to 
be  a fecondary  ufe ; for  if  the  bees  lofe  their  queen,  they  make  no  combs;  and  other 
infefts  of  the  bee  tribe  make  combs  though  they  do  not  lay  up  honey.  In  the  con- 
ftruftion  of  their  cells,  Mr.  Hunter  confiders  the  bees  as  under  the  influence  of  an 
inftindti.ve  principle,  not  allowing  variation  but  from  external  neceflity.  The  more 
imperfetft  and  clumfy  formation  of  the  laft  made  cells,  is  apparently  owing  to  the 
inferior  purity  of  the  wax.  The  bees  feem  to  referve  many  of  their  cells  for  honey, 
and  thofe  moftly  at  the  upper  part. 

Of  the  laying  of  Eggs.  The  female  bee  begins  laying  as  foon  as  a few  combs  are 
formed.  As  far  as  Mr.  Hunter  has  obferved,  the  queen  alone  propagates,  though 
others  have  afiferted  that  the  labourers  do  Iikewife.  The  firft  eggs  are  thofe  which 
produce  the  labourers ; then  the  males,  and  probably  the  queen.  The  eggs  are  laid 
at  the  bottom  of  the  cell,  and  they  are  found  there  before  the  cells  are  half  corn- 
pleated.  The  egg  is  attached  at  one  end,  and  has  a flimy  covering.  There  feems  to 
be  a period  in  which  the  great  bufinefs  of  laying  eggs  is  effected.  The  complete 
procefs  of  the  egg,  from  laying  to  hatching,  and  the  life  of  the  maggot  and  of  the 
chryfalis,  feems  fhorter  than  in  moft  infefts.  Mr.  Hunter  has  been  led  to  fuppofe 
that  the  eggs  are  hatched  in  five  days.  The  young  maggot  is  found  lying  coiled  up  in 
,the  bottom  of  the  cell,  in  fome  meafure  furrounded  with  a tranfparent  fluid.  The 
labouring  bees  have  now  the  additional  employment  of  feeding  the  young  maggot,  in 
which  they  are  eafily  detefted.  The  maggots  caft  their  coats  as  they  grow;  and  the 
bees  often  ftrift  them  from  cell  to  cell,  as  they  alfo  do  the  eggs.  When  grown  fo  as 
nearly  to  fill  the  cell,  they  require  no  more  food,  but  are  fit  for  the  chryfalis  ftate. 
The  inclofure  for  this  ftate,  which  in  all  other  known  infefts  is  the  work  of  the 
caterpillar  itfelf,  is  here  effefted  by  the  perfect  animaL  The  bees  cover  the  mouth 
of  the  cell  with  a fubftance  of  a light  brown  colour,  that  feems  to  be  a mixture  of 
wax  and  farina.  The  maggot  thus  enclofed,  fpins  itfelf  a kind  of  pod  with  a filk 
lining  the  cell  and  its  cover;  and  then  pufhing  off  its  laft  maggot-coat,  it  becomes 
a chryfalis.  The  time  between  rhe  maggot’s  being  hatched,  and  enclofed,  appears 
to  be  four  days. 

Of  the  Food  of  the  Maggot , or  what  is  commonly  called  Bee-Bread.  This  fubftance 
which  is  certainly  the  food  of  the  maggot  of  the  humble-bee,  and  of  other  kinds,  is 
probably  fo  of  that  of  the  common  bee.  It  is  at  all  times  found  in  the  hive,  and  is 
often  depofited  in  cells  and  covered  with  wax,  as  the  honey.  It  is  commonly  com- 
pofed o flayers  of  different  colours.  This  is  the  fubftance  that  the  bees  bring  on 
thep  legs,  and  it  conlifts  of  the  farina  of  plants,  but  not  indifferently  taken  from  all 
plants.  Their  mode  of  depofiting  it  in  the  cells  is  curious.  They  walk  along  the 
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combs  till  they  come  to  the  cell  they  chufe,  and  then  dropping  their  hind  legs  and 
tail  or  belly  into  it,  they  turn  the  point  ot'  the  tail  to  the  outfide  of  the  leg  where  the 
farina  isr.  and  ihove  it  off.  When  the  bee  has  thus  fhoved  it  off  both  legs,  and  left  it, 
another  bee  comes,  and  defcending  into  the  cell  kneads  and  works  it  into  the  bottom, 
leaving  a fmooth  furface.  The  conliftency  of  the  bee-bread  is  like  pafte  ; it  burns 
(lightly,  and  gives  a fingular  fmell.  If  a maggot  full  grown  be  killed,  its  ftomach  is 
found  filled  with  a matter  fimilar  to  this,  but  fofter,  as  if  mixed  with  the  juices  of 
the  ftomach. 

■The  maggots  difcharge  very  little  excrement,  and  it  is  never  cleared  away  by  the 
bees,  but  fuffered  to  dry  with  the  caft  coats,  and  both,  frefh  eggs  and  honey  are  de- 
parted in  the  fame  cells. 

Of  the  Chryjalis  fate.  This  continues  13  or  14  days,  during  which  a complete' 
change  is  effected  in  their  form,  and  then  the  perfed  bee  burfts  its  covering  and 
comes  forth. 

Of  the  feafons  when  the  different  operations  of  Bees  take  place.  The  new  colony  imme- 
diately fets  about  building  their  apartments,  laying  eggs*  and  rearing  the  young. 
When  this  is  done,  the  feafon  for  colleding  honey  commences.  As  foon  as  a cell  is 
filled,  it  is  covered  over  with  pure  wax  for  a winter  (lore.  This  both  keeps  the  honey" 
from  fpilling,  and  prevents  its  evaporation.  They  alfo  lay  up  bee-bread  for  the  mag- 
gots in  the  fpring.  In  Auguft  the  queen  or  queens  may  be  fuppofed  to  be  impreg- 
nated by  the  males.  The  males  loon  after  are  attacked  by  the  labourers,  and  pulled 
about  and  pinched,  not  flung,  till  they  die.  When  all  the  young  are  come  forth,  and 
either  the  cells  filled  with  honey,  or  no  more  to  be  colleded,  the  bees  remain  in  their 
hives  for  the  winter.  As  they  are  very  fenfible  of  cold,  they  become  Hill  and  quiet, 
and  get  into  a duller.  They  will  however  go  a broad  in  a fine  day,  at  which  time 
they  get  rid  of  their  excrement,  which  they  feem  to  retain  while  in  the  hive.  . They 
now  fubfill  on  the  fruits  of  their  fummer’s  indullry,  and  they  feem  to  feed  in  propor- 
tion to  the  coldnefs  of  the  feafon.  The  following  table  fhows  the  refult  of  an  experi- 
ment of  the  weekly  lofs  of  weight  of  a hive  during  a winter.  The  hive  was  weighed- 
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During  winter  the  eggs  in  the  oviduds  of  the  queen  begin  to  fwell,  and  fhe  is  pro- 
bably ready  to  lay  them  in  March,  which  is  earlier  than  any  other  infed.  In  April 
the  cells  were  found  to  contain  young  in  all  llages  from  the  egg.  to  the  chryfalis,  and 
fome  newly  arrived  to  the  fly  Hate.  The  Hock  of  farina  now  comes  into  ufe  j but  as 
foon  as  the  flowers  begin  to  blow,  the  bees  gather  frefh. 

Of  the  Queen.  Much  curiolity  has  been  excited  concerning  her  hillory,  and  many 
ingenious  conjedures  have- been  formed  to  fupply  the  place  of  obfervation,  One  of 
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the  mod  remarkable  opinions,  and  that  faid  to  be  confirmed  by  experiment,  is  that 
the  labourers  have  the  power  of  converting  a common  maggot  into  a queen.  Abftra&s 
from  Mr.  Scbiracb’s  account  of  thefe  experiments  are  here  given,  with  objeCtional 
notes  by  Mr.  Hunter,  who  aflerts  his  doubts  refpedting  the  whole  of  them,  founded 
on  feveral  circumftances  which  occurred  in  his  own  obfervations.  The  queen,  how- 
ever formed,  is  a true  female.  She  is  not  fo  large  in  the  trunk  as  a male,  but  rather 
longer  in  all  parts  than  the  labourers.  Her  belly  is  lighter  than  that  of  the  labourers, 
and  her  tongue  fhorter.  The  fize  of  her  belly  differs  according  to  her  condition ; in 
lpring  and  dimmer  it  is  thicker  and  confiderably  longer  than  formerly,  from  the  in- 
creafie  of  the  eggs.  She  may  be  diftinguilhed  from  a working  bee  fimply  by  fize,  and 
in  fome  meafure  by  colour,  but  the  lalt  is  not  ealily  difeovered,  as  it  is  chiefly  in  the 
under  part.  She  is  furniflied  with  a firing. 

•Of  the  number  of  Queens  in  a Hive.  Mr.  Hunter  has  never  found  more  than  one  in 
a fwarm,  or  in  an  old  hive  in  the  winter ; and  fuppofes  that  where  there  are  two,  a 
divifion  is  likely  to  take  place.  That  there  are  fo  few  queen-bees  bred,  whereas 
among  wafps  and  hornets  .there  are  hundreds  in  a nefir,  he  conceives  to  be  owing  to 
their  greater  fecurity  from  the  ftax  of  fociety  in  which  the  bees  live.  With  refpeft 
to  the  mode  of  impregnating  the  queen,  or  her  eggs,  various  opinions  have  been 
given,  but  founded  on  conjecture  only.  Mr.  Hunter  thinks  it  probable  that  the  copu- 
lation is  like  that  of  other  infeCts.  He  has  feen  that  of  the  humhle-bee,  which  is 
fimilar  to  that  of  the  common  fly. 

Of  the  Male  Bee.  This  is  confiderably  larger  than  the  labourers,  and  even  larger 
than  the  queen,  though  not  fo  long  when  fhe  is  full  with  egg.  He  is  thicker  in  pro- 
portion, and  does  not  terminate  in  fo  fharp  a point.  His  probofeis  is  much  fhorter 
than  that  of  the  labouring  bee  ; whence  it  may  be  fufpe&ed  that  he  does  not  colleCt 
his  own  honey,  efpecially  as  the  males  are  never  found  on  flowers,  but  only  flying 
about  the  hive  in  hot  weather,  as  for  an  airing.  He  is  without  firing.  The  males  are 
probably  later  bred  than  the  labourers,  as  they  are  only  produced  to  go  off  with  a 
fwarm.  In  April  no  males  were  found  among  the  chrylalifes,  but  about  May  20th 
they  were  obferved.  About  the  end  of  Augufi:  they  may  be  fuppofed  to  impregnate 
the  queen,  and  foon  after  in  that  month,  and  the  beginning  of  September,  they  are 
dying,  their  end  being  haftened  by  the  ill  treatment  they  meet  with  from  the  la- 
bourers. All  of  them  undergo  this  fate,  not  one  being  met  with  in  hives  killed  in 
winter,  though  fome  writers  have  fuppofed  a fmaller  fort  preferred  to  impregnate 
the  queen. 

Of  the  Labouring  Bee.  Thefe,  which  are  by  much  the  molt  numerous  clafs,  and 
thofe  which  perform  all  the  bufinefs  of  the  hive,  are  in  fa£l  females  in  conftru&ion, 
having  the  female  parts,  but  fo  extremely  fmall,  that  a perfon  not  well  acquainted 
with  them  in  the  queen,  would  eafily  overlook  them.  It  might,  indeed,  be  fuppofed 
that  they  were  only  young  queens,  and  would  at  a certain  age  become  fuch  ; but  this 
is  not  the  cafe.  Having  a fling  for  a weapon  of  offence  and  defence,  they  are  fery 
irritable,  and  ready  to  make  an  attack  when  unprovoked,  upon  mere  fufpicion.  ' But 
when  they  fight  with  one  another  they  generally  ufe  their  pincers.  Their  number  in 
a hive  varies  confiderably.  In  two  hives  that  were  killed  there  were  33  j 8,  and  jj.47  2 ; 
in  one  that  died,  2432.  A pint  of  bees,  ale  meafure,  was  found  to  contain  216b,  and 
fome  fwarms  will  fill  two  quarts. 
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>Of  the  Parts  concerned  in  the  Nourifhment  of  the  Bee.  The  bee,  in  common  with,  the 
pigeon  and  home  other  birds,  is  a regurgitating  animal,  that  is,  it  takes  in  aliment  not 
only  for  its  own  nourifhment,  but  to  be  returned  for  another  purpofe.  Birds  regur- 
gitate the  food  for  their  young,  but  bees  do  it  for  depofiting  it  in  a (lore.  In  none 
of  the  regurgitating  animals  are  the  refervoirs  for  food,  the  fame  with  the  immediate 
organ  of  digeftion. 

“ The  tongue  of  the  bee  is  the  firft  of  the  alimentary  organs  to  be  confidered  : it  is 
of  a peculiar  ftrucfture,  and  is  probably  the  large  ft  tongue  of  any  animal  we  know, 
for  its  fize.  It  may  be  faid  to  confift  of  three  parts  refpefling  its  length,  having  three 
articulations.  One,  its  articulation  with  the  head,  which  is  in  fome  meafure  fimilar 
to  our  larynx.  Then  comes  the  body  of  the’ tongue,  which  is  compofed  of  two  parts; 
one,  akindofbafe,  on  which  the  other,  or  true  tongue,  is  articulated.  This  firft 
part  is  principally  a horny  fubftance,  in  which  there  is  a groove,  and  it  is  articulated 
with  the  firft,  or  larynx ; on  the  end  of  this  is  fixed  the  true  tongue,  with  its  different 
parts.  Thefe  two  parts  of  the  tongue  are  as  it  were  inclofed  laterally,  by  two  horny 
feales,  one  on  each  fide,  which  are  concave  on  that  fide  next  to  the  tongue  ; one 
edge  is  thicker  than  the  other,  and  they  do  not  extend  fo  far  as  the  other  parts.  Each 
of  thefe  feales  is  compofed  of  two  parts,  or  feales,  refpebling  its  length,  one  articu- 
lated with  the  other;  the  firft  of  thofe  feales  is  articulated  with  the  common  bafe,  or 
larynx,  at  the  articulation  of  the  firft  part  of  the  tongue,  and  inclofes  laterally  the  fe- 
cond  part  of  the  tongue,  coming  as  far  forwards  as  the  third  articulation:  on-  the  end 
of  this  is  articulated  the  fecond  fcale,  which  continues  the  hollow  groove  that  inclofes 
the  tongue  laterally ; this  terminates  in  a point.  Thefe  feales  have  fome  hairs  on 
their  edge. 

On  the  termination  of  the  fecond  part,  is  placed  the  true  tongue,  having  two  lateral 
portions  or  proceffes,  on  each  fide,  one  within  the  other : the  external  is  the  largeft, 
and  is  fomewhat  fimilar  to  the  before-mentioned  feales.  This  is  compofed  of  four 
parts,  or  rather  of  one  large  part,  on  which  three  fmaller  are  articulated,  having  mo- 
tion on  themfelves.  The  firft,  on  which  the  others  ftand,  is  articulated  at  the  edges 
of  the  tongue,  on  the  bafis,  or  termination  of  the  laft  deferibed  part  of  the  tongue : 
this  has  hairs  on  its  edge. 

A little  further  forwards  on  the  edges  of  the  tongue  are  two  fmall  thin  proceffes, 
fo  fmall  as  hardly  to  be  feen  with  the  naked  eye.  The  middle  part  of  all,  of  which 
thefe  lateral  parts  are  only  appendages,  is  the  true  tongue.  It  is  fomething  longer 
than  any  of  the  before-mentioned  lateral  portions ; and  is  not  horny,  as  the  other 
parts  are,  but  what  may  be  called  flefhy,  being  foft  and  pliable.  It  is  compofed  of 
ihort  fe&ions,  which  probably  are  fo  many  fhort  mufcles,  as  in  fifh  ; for  they  are  ca- 
pable of  moving  it  in  all  directions.  The  tongue  itfelf  is  extremely  villous,  having 
fome  very  long  villi  at  the  point,  which  a£t,  I conceive,  fomewhat  like  capillary 
tubes. 

This  whole  apparatus  can  be  folded  up,  into  a very  fmall  compafs,  under  the 
head  and  neck.  The  larynx  falls  back'  into  the  neck,  which  brings  the  extreme  end 
of  the  firft  portion  of  the  tongue  within  the  upper  lip,  or  behind  the  two  teeth ; then 
the  whole  of  the  fecond  part,  which  confifts  of  five  parts,  is  bent  down  upon  and 
under  this  firft  part,  and  the  two  laft  feales  are  alfo  bent  down  over  the  whole ; fo 
that  the  true  tongue  is  inclofed  laterally  by  the  two  fecond  horny  feales,  and  over  the 
whole  lie  the  two  firft. 
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The  oefophagus,  in  all  of  this  tribe  of  infects,  begins  juft  at  the  root  of  the  tongue* 
as  in  other  animals,  covered  anteriorly  by  a horny  fcale,  which  terminates  the  head, 
and  which  may  be  called  the  upper  lip,  or  the  roof  of  the  mouth.  It  pafies  down 
through  the  neck  and  thorax,  and  when  got  into  the  abdomen,  it  immediately  dilates 
into  a fine  tranfparent  bag,  which  is  the  immediate  receiver  of  whatever  is  fwallowed. 
From  this  the  food  (whatever  it  be)  is  either  carried  further  on  into  the  ftomach,  to 
be  digefted,  or  is  regurgitated  for  other  purpofes.  To  afcertain  this  in  fome  degree,, 
in  living  bees,  I caught  them  going  out  early  in  the  morning,  and  found  this  bag 
quite  empty : fome  time  after  I caught  others  returning  home,  and  found  the  bag 
quite  full  of  honey,  and  fome  of  it  had  got  into  the  ftomach.  Now  I fuppofe  that 
Which  was  in  the  craw,  was  for  the  purpofe  of  regurgitation  ■,  and  as  probably  they 
had  fafted  during  the  night,  part  had  gone  on  further  for  digeftion.  Whatever  time 
the  contents  of  this  refervoir  may  be  retained,  we  never  find  them  altered,  fa  as  to 
give  the  idea  of  digeftion  having  taken  place  : it  is  pure  honey.  From  this  bag  the 
contents  can  be  moved  either  way ; either  downwards  to  the  ftomach,  for  the  imme- 
diate ufe  of  the  animal  itfelf ; or  back  again,  to  be  thrown  out  as  ftore  for  future 
.aliment. 

The  ftomach  arifes  from  the  lower  end,  and  a little  on  the  right  fide,  of  this  bag.. 
It  does  not  gradually  contract  into  a ftomach,  nor  is  the  outlet  a pafiage  directly  out, 
but  in  the  centre  of  a projection  which  enters  fome  way  into  the  refervoir,  being 
rather  an  inverted  pylorus,  thickeft  at  its  moft  projecting  part,  with  a very  fmall 
opening  in  the  centre,  of  a peculiar  contraction.  This  inward  projecting  part  is 
eafily  feen  through  the  coats  of  the  refervoir,  efpecially  if  full  of  honey. 

The  ftomach  begins  immediately  on  the  outfide  of  the  refervoir,  and  the  fame  part 
which  projects  into  the  refervoir,  is  continued  fome  way  into  the  ftomach,  but  ap- 
pears to  have  no  particular  contraction  at  this  end ; and  therefore  it  is  only  fitted  to 
prevent  regurgitation  into  the  refervoir,  as  fuch  would  fpoil  the  honey.  This  con- 
ftruction  of  parts  is  well  adapted  for  the  purpofe  ; for  the  end  projecting  into  the  re- 
fervoir, prevents  any  honey  from  getting  into  the  ftomach,  becaufe  it  acts  there  as 
a valve ; therefore  whatever  is  taken  in,  muft  be  by  an  action  of  this  vafcular  part. 
The  ftomach  has  a good  deal  the  appearance  of  a gut,  efpecially  as  it  feems  to  come 
out  from  a bag.  It  pafies  almoft  directly  downwards  in  the  middle  of  the  abdomen. 
Its  inner  furface  is  very  much  increafed,  by  having  either  circular  valves,  fomewhat 
like  the  valvule  conniventes  in  the  human  jejunum , or  fpiral  folds,  as  in  the  inteftine  of 
the  fhark,  &c. ; thefe  may  be  feen  through  the  external  coats.  In  this  part  the  food 
undergoes  the  change.  Where  the  ftomach  terminates,  is  not  exactly  to  be  afcer- 
tained  5 but  it  foon  begins  to  throw  itfelf  into  convolutions,  and  becomes  fmaller. 

The  inteftine  makes  two  or  three  twifts  upon  itfelf,  in  which  part  it  is  enveloped 
in  the  ducts,  conftituting  the  liver,  and  probably  the  pancreas,  and  at  laft  pafies  on 
ftraight  to  the  termination  of  the  abdomen.  Here  it  is  capable  of  becoming  very 
large,  to  ferve  upon  occafion  as  a refervoir,  containing  a large  quantity  of  excre- 
ment : it  then  contracts  a little,  and  opens  under  the  pofterior  edge  of  the  laft  fcale 
of  the  back,  above  the  fting  in  the  female  and  labourers,  and  the  penis  in  the  male.” 

Of  the  Senfes  of  Bees.  There  is  no  doubt  that  they  enjoy  all  the  five.  Smell  might 
be  queftioned,  but  the  eagernefs  with  which  they  fall  upon  honey  in  a very  faint 
light,  feems  to  prove  it. 
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Of  the  Voice  of  Bees.  They  form  feveral  founds  for  different  occafions.  That 
■with  which  they  make  an  attack  is  probably  produced  by  the  wings.  But  they 
make  a kind  of  fhrill  peevifh  noife,  independently  of  their  wings,  as  is  proved  by 
their  continuing  it  when  the  wings  are  held  flill  or  cut  off.  They  make  a fort  of 
ringing,  or  trumpeting  noife  on  the  evenings  before  they  fwarm. 

Of  the  Female  Parts.  Infeds  differ  from  moft  of  the  claffes  of  animals  above  them, 
in  having  their  eggs  formed  in  the  duds  along  which  they  pafs,  not  in  a duller  on 
the  back : from  thence  they  are  taken  up,  and  by  the  duds  are  conveyed  to  their 
places  of  deflination. 

“ Of  the  Ovidudis.  The  female  of  the  common  bee,  fimilar  to  all  the  females  of  the 
bee  tribe,  has  fix  oviduds  on  each  fide,  beginning  by  very  final],  and  almofl  imper- 
ceptible threads,  as  high  as  the  cheft : they  then  form  one  cord  coiled  up,  or  pafs  very 
Terpentine,  and  become  larger  and  larger  as  they  approach  the  anus,  owing  to  the 
gradual  increafed  fize  of  the  eggs  in  them,  which  are  now  more  didind,  and  give  the 
dud  a fort  of  interrupted  appearance,  toward  the  lower  end.  The  fix  duds,  when 
full  of  eggs,  make  a kind  of  quadrangle ; then  all  unite  into  one  dud,  which  enters 
the  dud  common  to  it  and  the  oviduds  of  the  other  fide.  The  duds  common  to  the 
fix  oviduds  on  each  fide,  are  extremely  tender ; fo  much  fo,  that  it  is  difficult  to 
fave  them.  The  dud  common  to  thofe  on  both  Tides  may  be  called  the  vagina,  and 
it  is  continued  to  the  anus,  or  termination  of  the  belly. 

Of  the  Male  Parts.  The  male  parts  of  generation,  in  the  common  bee,  are  much 
larger  than  in  the  humble  bee.  This  we  fuppofe  neceffary,  confidering  the  vatl 
number  of  eggs  the  common  bee  lays,  more  than  the  humble  bee  does. 

The  external  parts  of  generation  of  the  male  bee,  are  rather  more  under  the  belly^ 
than  in  the  others  of  this  tribe  ; not  fo  much  at  the  termination  of  the  belly ; and 
they  are  rather  more  expofed,  the  two  laft  fcales,  efpecially  the  under  one,  not  pro- 
jeding  fo  much : the  two  holders  are  not  fo  projeding  beyond  their  bafe,  nor  are 
they  fo  hooked,  or  ffiarp,  as  in  the  humble  bee  ; hardly  deferving  the  name  of  holders. 
From  the  external  parts,  paffes  up  into  the  abdomen  a pretty  large  fheath,  whofe  ter- 
mination inclofes  the  glans  penis.  It  is  a bulbous  part,  having  a dark  coloured  horny 
part  upon  it,  which  has  two  proceffes  near  its  opening  externally,  one  on  each  fide, 
of  a yellow  colour:  it  has  another  procefs,  which  is  white,  and  feems  to  be  a gland. 
It  can  be  made  to  pafs  along  this  fheath,  or  prepuce,  and  appear  externally  :'I  have 
been  able,  with  a pair  of  forceps,  to  invert  the  fheath,  beginning  externally  at  the 
mouth,  and  pulling  out  a little  at  a time,  by  fhifting  my  hold,  till  the  glans  has  ap- 
peared externally. 

The  internal  parts  are  the  teflicles,  with  their  appendages.  The  te flicks  are  two  fmall 
oblong  bodies,  lying  near  the  back,  having  a vafl  number  of  air-veffels  paffing  into 
them,  and  ramifying  upon  them.  They  are  of  a pale  yellowifh  colour.  From  their 
lower  ends  pafs  down  duds,  which  may  be  called  vafa  defer entia,  and  which  enter 
two  bags : thefe  two  bags,  into  which  the  vafa  deferentia  enter,  are  probably  refer- 
voirs  for  the  femen.  From  the  union  of  thefe  two  bags  paffes  out  a dud,  which 
runs  towards  the  termination  of  the  abdomen,  and  ends  in  the  penis.  Thefe  three 
parts,  namely,  teflicles  with  their  duds,  the  two  bags,  and  the  dud  ariling  from 
them,  which  I have  termed  urethra,  are  all  folded  on  each  other,  fo  as  to  appear  as 
one  body. 

Jn  the  introdudion  to  this  account  of  bees  I obferved,  that  feveral  things  in  their 
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ceconomy  might  efcape  us  if  we  confidered  them  alone,  but  might  be  made  out  in 
other  infedts : an  inftance  of  this  occurs  in  the  impregnation  of  the  female  bee.  The 
death  of  the  males  in  the  month  of  Auguft,  fo  that  not  one  is  left,  and  yet  the 
queen  to  breed  in  the  month  of  March,  muft  puzzle  any  one  not  acquainted  with 
the  mode  of  impregnation  of  the  females  of  moft  infedts.  Infedts,  refpedting  the 
males,  are  of  two  kinds  : one,  where  the  male  lives  through  the  winter,  as  well  as 
the  female  : and  the  other,  where  every  male  of  that  fpecies  dies  before  the  winter 
comes  on ; among  which  may  be  confidered,  as  a third,  thofe  where  both  male  and 
female  die  the  fame  year.  Of  the  firft,  I fhall  only  give  the  common  fly  as  an  in- 
ftance ; of  the  fecond,  I fhall  juft  mention  all  of  the  bee  tribe  ; and  the  third  may  be 
illuftrated  in  the  filk-worm.  The  mode  of  impregnation  in  the  firft,  is  its  being 
continued  uninterruptedly  through  the  whole  period  of  laying  eggs ; while  in  the 
fecond,  the  copulation  is  in  ftore ; and,  in  the  third  the  female  lays  up,  by  the  co- 
pulation, a ftore  of  femen,  although  the  male  is  alive : of  this  I ftiall  now  give  an 
explanation  in  the  filk  moth,  which  may  be  applied  to  the  bee,  and  many  other 
infedts. 

In  difledting  the  female  parts  in  the  filk-moth,  I difcovered  a bag  lying  on  what 
may  be  called  the  vagina,  or  common  ovidudt,  whofe  mouth,  or  opening,  was  exter- 
nal, but  it  had  a canal  of  communication  between  it  and  the  common  ovidudt.  In 
difledting  thefe  parts  before  copulation,  I found  this  bag  empty,  and  when  I difledted 
them,  after,  I found  it  full.  Sufpedting  this  to  contain  the  femen  of  the  male,  I im- 
mediately conceived  the  following  experiment  ; 1 opened  the  female  as  foon  as  the 
male  had  united  to  her,  and  found  the  penis  in  the  opening  of  this  bag,  and  by  open- 
ing the  dudt  where  the  penis  lay,  I obferved  the  femen  lying  on  the  end  of  the 
penis.  In  another,  I obferved  the  bag  to  fill  in  the  time  of  copulation : and  in  a 
pair  that  died  in  the  adt,  I found  the  penis  in  this  paflfage. 

When  we  confiderthe  impregnation  of  the  egg  in  the  filk-worm,  we  may  obferve 
the  following  circumftances  : 

Firft,  many  of  the  ova  are  completely  formed,  and  covered  with  a hard  fhell, 
before  copulation  : fecondly,  the  animals  are  a vaft  while  in  the  adt  of  copulation : 
and  thirdly,  the  bags  at  the  anus  are  filled  during  the  time  of  copulation.  From  the 
firft  obfervation  it  appears,  that  the  egg  can  receive  the  male  influence  through  the 
hard  or  horny  part  of  the  fhell.  To  know  how  far  the  whole,  or  only  a 'part  of  the 
eggs,  were  impregnated  by  each  copulation,  I made  the  following  experiments.*  I 
took  a female  juft  emerged  out  of  her  cell,  and  put  a male  to  her,  and  allowed  them 
to  be  connected  their  full  time.  They  were  in  copulation  ten  hours.  I then  put  her 
into  a box  by  herfelf,  and  when  fhe  laid  her  eggs,  I numbered  the  different  parcels  as 
fhe  laid  them,  viz.  i,  2,  3,  4,  5 j thefe  eggs  I preferved,  and  in  the  fummer  fol- 
lowing I perceived  that  the  No.  5 was  as  prolific  as  the  No.  1 fo  that  this  one  copu- 
lation was  capable  of  impregnating  the  whole  brood : and  therefore  the  male  influence 
muft  go  either  along  the  ovidudt  its  whole  length,  and  impregnate  the  incomplete 
eggs,  as  well  as  the  complete,  which  appears  to  me  not  likely ; or  thofe  not  yet 
formed  were  impregnated  from  the  refervoir  in  the  adt  of  laying : for  I conceived 
that  thefe  bags,  by  containing  femen,  had  a power  of  impregnating  the  egg  as  it 
pafled  along  to  the  anus,  juft  as  it  traverfed  the  mouth  of  the  dudt  of  communication. 

Finding 

* All  thefe  experiments  on  the  filk-moth  were  begun  in  the  fummer  17 67,  and  repeated  by  Mr.  Bell 
in  the  year  1770, 
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Finding  that  eggs  completely  formed,  could  be  impregnated  by  the  feme n,  and 
alfo  finding  that  the  before-mentioned  bag  was  a refervoir  for  the  femen  till 
wanted,  I wifhed  next  to  difcover  if  they  could  be  impregnated  from  the  femen  of 
this  bag ; but  as  this  muft  be  done  without  the  act  of  copulation,  I conceived  it  pro- 
per, firft,  to  fee  whether  the  ova  of  infedls  might  be  impregnated  without  the  natural 
adt  of  copulation,  by  applying  the  male  femen  over  the  ova,  juft  as  they  were  laid. 
The  following  experiments  were  made  on  the  filk-moth: 

Experiment  I,  I took  a female  moth,  as  foon  as  fhe  efcaped  from  her  pod,  and 
kept  her  carefully  by  herfelf,  upon  a clean  card,  till  fhe  began  to  lay;  then  I took 
males  that  were  ready  for  copulation,  opened  them,  expofing  their  feminal  dudls, 
and  after  cutting  into  thefe,  colledled  their  femen  v/ith  a hair  pencil : with  this  femen 
I covered  the  ova,  as  foon  as  they  palled  out  of  the  vagina.  The  card  with  thefe 
eggs,  having  a written  account  of  the  experiment  upon  it,  I kept  in  a box  by  itfelf. 
In  the  enfuing  feafon,  eight  of  the  ova  hatched  at  the  fame  time  with  others  natu- 
rally impregnated.  Thus,  then,  I afcertained  that  the-  eggs  could  be  impregnated 
by  art,  after  they  were  laid. 

The  ova  laid  by  females  that  had  not  been  impregnated,  did  not  flick  where  they 
were  laid : fo  that  the  femen  would  appear  not  only  to  impregnate  the  ova,  but  alio 
to  be  the  means  of  attaching  them. 

To  know  whether  that  bag  in  the  female  filk-moth,  which  increafed  at  the  time 
of  copulation,  was  filled  with  the  femen  of  the  male, . I made -the  following  ex- 
periment : 

Experiment  II.  I took  a female  moth,  as  foon  as  fhe  had  efcaped  from  the  pod, 
and  kept  her  on  a card  till  fhe  began  to  lay.  I then  took  females  that  were  fully 
impregnated  before  they  began  to  lay,  and  diflfedted  out  that  bag  which  I fuppofed 
to  be  the  receptacle  for  the  male  femen ; and  wetting  a camel  hair  pencil  with  this 
matter,  covered  the  ova  as  foon  as  they  palfed  out  of  the  vagina.  Thefe  ova  were 
laid  carefully  on  the  clean  card,  and  kept  till  the  enfuing  feafon,  when  they  all 
hatched  at  the  fame  time  with  thofe  naturally  impregnated. 

This  proves  that  this  bag  is  the  receptacle  for  the  femen,  and  gradually  decreafes 
as  the  eggs  are  laid. 

Of  the  Sting  of  the  Bee.  I have  obferved  that  it  is  only  the  queen  and  the  labourers 
that  have  flings  ; and  this  provifion  of  a fling  is  perhaps  as  curious  a circumftance  as 
any  attending  the  bee,  and  probably  is  one  of  the  characters  of  the  bee  tribe.  ■ 

The  apparatus  itfelf  is  of  a very  curious  conftru£lion,  fitted  for  inflicting  a wound, 
and  at  the  fame  time  conveying  a poifon  into  that  wound.  The  apparatus  confifts 
of  two  piercers,  conducted  in  a groove,  or  director,  which  appears  to  be  itfelf  the 
fling.  This  groove  is  fomewhat  thick  at  its  bafe,  but  terminates  in  a point;  it  is 
articulated  to  the  laft  fcale  of  the  upper  fide  of  the  abdomen  by  thirteen  thin  fcales, 
fix  on  each  fide,  and  one  behind  the  rectum.  Thefe  fcales  inclofe,  as  it  were,  the 
rectum  or  anus  all  round;  they  can  hardly  be  faid  to  be  articulated  to  each  other 
only  attached  by  thin  membranes,  which  allow  of  a variety  of  motions  ; three  of 
them,  however,  are  attached  more  clofely  to  a round  and  curved  procefs,  which 
comes  from  the  bafts  of  the  groove  in  which  the  fling  lies,  as  alfo  to  the  curved 
arms  of  the  fling,  which  fpread  out  externally.  Thefe  two  flings  may  be  faid  to 
begin  by  thofe  two  curved  procefies  at  their  union  with  the  fcales,  and  converging 
towards  the  groove  at  its  bafe,  which  they  enter,  then  pafs  along  it  to  its  point.  They 
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are  ferrated  on  their  outer  edges,  near  to  the  point.  Thefe  two  flings  can  be  thrufl 
out  beyond  the  groove,  although  not  far,  and  they  can  be  drawn  within  it ; and,  I 
believe,  can  be  moved  fingly.  All  thefe  parts  are  moved  by  mufcles,  which  we 
may  fuppofe  2re  very  flrong  in  them,  much  flronger  than  in  other  animals ; and 
thefe  mufcles  give  motion  in  almofl  all  directions,  but  more  particularly  outwards. 
Jt  is  wonderful  how  deep  they  will  pierce  folid  bodies  with  the  fling.  I have  exa- 
mined the  length  they  have  pierced  the  palm  of  the  hand,  which  is  covered  with  a 
thick  cuticle  : it  has  often  been  about  A of  an  inch.  To  perform  this  by  mere  force 
two  things  are  neceffary,  power  of  mufcles,  and  flrength  of  the  fling ; neither  of  which 
they  feem  to  poffefs  in  fufficient  degree.  I own  I do  not  underhand  this  operation. 
I am  apt  to  conceive  there  is  fometbing  in  it  diflindt  from  fimple  force  applied  to  one 
end  of  a body ; for  if  this  was  fimply  the  cafe,  the  fling  of  the  bee  could  not  be  made 
to  pierce  by  any  power  applied  to  its  bafe,  as  the  leafl  preflure  bends  it  in  any  direc- 
tion it  is  poffible  the  ferrated  edges  may  afTifl,  by  cutting  their  way  in,  like  a faw. 

The  apparatus  for  the  poifon  confifls  of  two  fmall  duds,  which  are  the  glands  that 
fecrete  the  poifon : thefe  two  lie  in  the  abdomen,  among  the  air-cells,  &c.  they  both 
unite  into  one,  which  foon  enters  into,  or  forms,  an  oblong  bag,  like  a bladder  of 
urine  ; at  the  oppofite  end  of  which  paffes  out  a dud,  which  runs  towards  the  an<de 
where  the  two  flings  meet;  and  entering  between  the  two  flings,  is  continued  between 
them  in  a groove,  which  forms  a canal  by  the  union  of  the  two  flings  to  this  point. 
There  is  another  dudl  on  the  right  of  that  defcribed  above,  which  is  not  fo  circum- 
fcribed,  and  contains  a thicker  matter,  which,  as  far  as  I have  been  able  to  judge, 
enters  along  with  the  other:  but  it  is  the  firfl  that  contains  the  poifon,  which  is  a thin 
clear  fluid.  T o afcertain  which  was  the  poifon,  I dipped  points  of  needles  into  both, 
and  pricked  the  back  of  the  hand ; and  thofe  pundlures  that  had  tire  fluid  from  die 
firfl-defcribed  bags  in  them  grew  fore  and  inflamed,  while  the  others  did  not.  From 
the  flings  having  ferrated  edges,  it  is  feldom  the  bees  can  difengage  them ; and 
they  immediately  upon  flinging  endeavour  to  make  their  efcape,  but  are  generally 
prevented,  as  it  were  caught  in  their  own  trap ; and  the  force  they  ufe  commonly 
drags  out  the  whole  of  the  apparatus  for  flinging,  and  alfo  part  of  the  bowels ; fo  that 
the  bee  mofl  frequently  falls  a facrifice  immediately  upon  having  efrebled  its  purpofe. 
Upon  a fuperficial  view,  one  conceives,  that  the  firfl  intention  of  the  bee  havino-  a 
fling  is  evident ; one  fees  it  has  property  to  defend,  and  that  therefore  it  is  fitted  for 
defence,  but  why  it  fhould  naturally  fall  a facrifice  in  its  own  defence,  does  not  fo 
readily  appear : befides,  all  bees  have  flings,  although  all  bees  have  not  property  to 
defend,  and  therefore  are  not  under  the  fame  neceffity  of  being  fo  provided.  Pro- 
bably its  having  a fling  to  ufe,  was  fufficient  for  nature  to  defend  the  bee,  without 
ufing  it  liberally ; and  the  lofs  of  a bee  or  two,  when  they  did  fling,  was  of  no  con- 
fequence  ; for  it  is  feldom  that  more  die.” 

The  account  of  the  operations  of  a hive  is  now  carried  completely  round  the 
year ; but  the  repetition  of  the  annual  revolutions  occafions  a feries  of  ejfedls  in  the 
comb,  which  in  time  produce  variations  in  the  life  of  the  hive. 

Of  the  Life  of  the  Bee.  The  life  of  the  males  is  afcertained  to  be  only  a month  or 
two,  fince  in  the  winter  none  are  to  be  found ; but  that  of  the  queen  and  labourers 
cannot  poffibly  be  determined.  Probably  it  is  the  young  bees  which  fwarm ; yet 
fome  young  ones  may  alfo  be  fuppofed  to  be  retained,  in  order  to  fupply  accidental 
Ioffes  in  the  flock.  From  analogy  we  may  conclude  that  a bee’s  natural  life  is  li- 
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siitted  to  a certain  number  of  feafons ; and  it  is  probable  that  no  individual  infedts  of 
any  ipecies  outlives  one  month  others  of  the  fame  fpecies.  Perhaps,  after  the  find 
brood  in  a feafon,.  all  the  lad  winter’s  bees  die,  and  this  firft  brood  occupying  the 
hive  breeds  the  firft  fwarm  ; and  fo  on  in  fucceffion. 

The  comb  may  be  called  the  furniture  and  dorehoufe  of  the  bees,  which  by  ufe 
wear  out;  for  as  each,  maggot  depofites  its  excrement  in  die  cell,  which  is  not  cleared 
out,  and  then  fpins  itfelf  a lining,  thefe  mud  in  time  fill  up  the  cell.  Bees  have  been 
obferved  to  breed  three  times  in  a year  in  the  fame  cell;  and  above  twenty  linings  with 
dried  excrement  between,  have  been  counted  in  one  cell,  which  filled  it  up  a quarter 
or  a third.  Such  a piece  of  comb,  when  boiled  for  the  wax,  will  keep  its  form,  and 
the  fmall  quantity  of  wax  it  yields  is  fqueezed  out  at  different  parts  as  from  a fponge  ; 
whereas  a piece  of  comb  that  has  not  been  bred  in  will  melt  almod  wholly  down. 
It  is  the  former  wax  which  has  the  fine  yellow  tinge.  When  thefe  cells  are  foaked 
in  water  fo  as  to  make  the  excrement  fwell,  the  bottom  of  the  lad  lining  will  fome- 
times  rife  even  with  the  mouth  of  the  cell,  or  above  it.  From  this  account  it  appears 
that  the  combs  of  a hive  can  only  lad  a certain  number  of  years ; though  the  bees 
fometimes  add  a little  to  the  mouth  of  the  cells  in  order  to  make  them  lad  longer;, 
but  this  is  not  done  with  pure  waxx  and  the  cells  are  made  clumfy  by  it.. 
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Month 

Barometer 

Inches 

Thermometer 

without 

Thermometer 

within 

Prevailing  winds 

Force 

Quart. 

G reate  ft 

3°-58 

53° 

58° 

1 

S.  & W. 

1 & 2 

Leaft 

28,18 

3‘ 

46 

2 

Weft. 

1 & 2 

Mean 

20,56 

42.1 

52,9 

3 

s.  & w. 

2 

January.  The  firft  quarter  of  this  month 

was  changeable 

4' 

W.  & N. 

1 & 2 

weather,  the  fecond  and  third  moftly  cloudy, 

but  fair  weather  towards  the  end. 

Greateft 

33,48 

52P-5 

57° 

1 

W.  & N W. 

2 

Leaft 

29,16 

30, 

48,5 

2 

W.  & S W. 

1 & 2 

Mean 

29,94 

41,1 

52,5 

3 

Changeable. 

1 

February.  The  firft  part  generally  fair,  cloudy  towards  the 

4 

E.  & N. 

1 & 2 

middle,  third  and  laft  quarters 

moftly  fair. 

Greateft 

30,67 

55° 

6i°,5 

1 

N.  & W. 

1 

Leaft 

28,90 

3 «>5 

48 

2 

W.  & N. 

2 & 1 

Mean 

3°, 20 

44,3 

AS  ,6 

3 

W.  & N W. 

1 & 2 

Marche  Firft  part  clouds  and  hazy,  fecond  and  third  moftly 

4 

N.  & E. 

1 

fine,  the  laft  quarter  cloudy. 

Greateft 

3°^  1 

64R 

64° 

1 

E.  & N E. 

2,  I 

Leaft 

29,08  | 

41 

55s5 

2 

W.  & E. 

1 

Mean 

29>77  1 

5L9 

60 

3 

S W. 

2.  1 

April.  Firft 

quarter  fine,  fecond  and  third 

ine  but  cloudy, 

4 

E.  & N. 

1 

fourth  a litte 

rain,  all  cloudy  weather. 
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Month 

Barometer 

Inches 

Thermometer 

without 

Thermometer 

within 

Prevailing  winds 

Force 

Greated 

3°»37 

67°, 5 

61  5 

1 

N.  & N N E. 

1.  2 

Lead 

29.53 

39 

55 

2 

S.  & W. 

1 

Mean 

30.02 

53, 1 

58,1 

3 

w. 

2 

May.  Firft  part  cloudy  and  fome  rain,  fecond  cloudy  but 

4 

E.  & N E. 

1 

fine,  which  continued  to  the  end 

Greateft 

30,22 . 

80 

70,5 

1 

E 

I 

Lead 

29.39 

47 

57 

2 

N W.  & N E. 

1.  2 

Mean 

29.93 

61,3 

63 

3 

N E. 

2.  1 

Tune.  Fird  quarter,  fine  weather,  iecond  fine  but  cloudy, 

4 

W.  & S. 

1.  2 

which  continued  to  the  end. 

Greated 

30.24 

78°, 5 

68° 

1 

w s w.  & w. 

1.  2 

Lead 

29.44 

32,5 

6l 

2 

NE.&WN  W. 

1.  2 

Mean 

20,89 

62,5 

64,5 

3 

E.&  W S W. 

1 

July.  Cloudy  and  fome  rain  at  thebeginnir 

g,  fecond  quar- 

4 

S W. 

2 

ter  cloudy,  but  fine,  thud  an 

d lad  changeable  and  fome 

rain. 

Greated 

30,52 

78,5 

72 

1 

s w.  &"w. 

1. 

Lead 

29,65 

50 

62 

2 

E.  & N. 

1. 

Mean 

30,06 

64,9 

67,1 

3 

N N W.  &E. 

1. 

Augud.  Fird  quarter  cloudy,  but  fine,  much  thunder  and 

4 

W. 

2.  1 

lightning  at  the  middle,  third  quarter  generally  fair,  but  changeable  at  the  end. 

Greateft 

30,33 

77 

7G5 

1 

S W.  & W. 

2. 

Leaft 

29,52 

43 

58,5 

2 

E.  & N E. 

1. 

Mean 

30,09 

59,5 

62,5 

3 

W.  & N. 

1.  2 

September. 

Fird  part  fait 

, with  fome  clouds,  fecond  very 

4 

N N E.  & E. 

1 

fine,  third  cloudy,  but  fine, 

and  very  fine  at  the  lad. 

Greated 

30,46 

62,5 

61,5 

1 

V ariable 

1 

Lead 

28,89 

34 

52,5 

2 

Variable 

1 

Mean 

29,69 

48,9 

57,8 

3 

W.  & s W 

1. 2 

Oftober.  Firft  quarter  c 

hangeable,  fecond  moftly  fair, 

4 

N E.  & E. 

1 

third  cloudy,  lad  modly  clouds,  but  fome  fair  weather. 

Greated 

30,28 

52,5 

59,5 

1 

N E.  & N. 

1 

Lead 

28.76 

25 

48 

2 

S.  & E. 

2. 1 

Mean 

29,68 

43-6 

54,5 

3 

Variable 

1 . 2 

November. 

Fird  quarter 

cloudy,  fecond  changeable  and 

4 

W. 

2. 1 

fome  rain,  third  more  rain,  but  moftly  fine  towards  the 

end. 

Greated 

3°, 38 

48 

56 

1 

W N W.  & W. 

2.  1 

Leaft 

28,90 

21 

45 

2 

Ditto 

1 

Mean 

29,64 

36,7  • ' 

50 

3 

N E. 

1 

December. 

Firft  quarter  cloudy,  fecond  cloudy,  but  fome 

4 

Variable 

1.  2 

fair  weather,  third  and  lad  fome  fine  weather,  but  moftly  cloudy. 
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Year  1792.  Part  II. 

IX.  On  the  Converfion  of  the  Suhftance  of  a Bird  into  a hard  fatty  Matter.  In  a Letter 

from  Thomas  Sneyd,  Efg. 

A BIRD,  conjedtured  to  be  a duck,  or  young  goofe,  was  found  at  the  head  of 
a fifh-pool,  where  a fmall  brook  entered  it,  lying  under  water  upon  the  mud. 
Its  fkin  and  flefh  were  converted  into  a fatty  matter,  refembling  fpermaceti  in  con- 
fidence between  the  teeth,  but  void  of  tafte  or  fmell,  melting  in  a fmall  heat,  and- 
becoming  more  folid  than  before  on  congealing  again,  and  emitting  a ftrong  animal 
fmell  when  burning.  Mr.  Sneyd  was  induced  to  fend  the  fpecimen  and  account,  from 
the  analogy  to  the  change  of  human  bodies  in  the  cemetery  des  Innocents , obferved  by 
M.  Fourcroy. 


X.  An  Account  of  the  remarkable  EffeEls  of  a Shipwreck  upon  the  Mariners  ; with  Experi- 
ments and  Obfervations  on  the  Influence  of  Immerfion  in  frefh  and  fait  W iter,  hot  and  cold \ 
on  the  Powers  of  the  living  Body.  By  James  Currie,  of  Liverpool,  M,  D. 

ON  December  13,  1790,  an  American  fhip  was  call  away  at  the  mouth  of  the 
river  Merfey.  The  crew,  fourteen  in  number,  got  on  part  of  the  wreck, 
where  they  paffed  the  night.  On  the  next  day  they  were  taken  up,  after  remaining 
twenty-three  hours  on  the  wreck,  and  eleven  of  the  number  were  found  alive,  and 
recovered.  Of  the  three  who  died  were  two  matters  and  the  cook.  As  it  appeared 
•extraordinary,  that  both  matters,  hardy  vigorous  men,  fhould  perifh,  while  the  fur- 
vivors  were  moftly  perfons  long  ufed  to  the  climate  of  Carolina,  and  one,  a negro, 
particular  enquiries  were  made  into  the  circumftances.  From  the  relation  of  the  mate, 
it  appeared,  that  the  piece  of  wreck  to  which  they  were  lafhed,  lay  Hoping  in  fuch  a 
manner,  that  the  two  matters  at  the  upper  part  were  generally  out  of  the  fea,  but 
frequently  walked  by  the  furge,  as  well  as  expofed  to  the  Heet  and  fnow ; the  mate 
himfelf  was  generally  up  to  the  middle  in  the  water,  the  reft  varioutty  immerfed,  fome 
up  to  the  fhoulders.  One  of  the  matters  died  in  about  four  hours,  at  eight  in  the 
evening ; the  other  about  three  hours  after  j the  cook  held  out  till  the  forenoon  of  the 
next  day.  The  furvivors,  though  immerfed  in  the  fea,  were  all  of  them  very  thirfty. 
None  were  drowfy,  nor  did  fleep  precede  death  in  thofe  who  perifhed. 

Refledting  on  thefe  particulars,  Dr.  Currie  had  no  doubt  in  imputing  the  death  of  the 
two  matters  to  their  pofition  on  the  wreck,  the  effedts  of  which  would  be,  expofing 
them  to  be  wetted  by  frefh  as  well  as  fait  water,  to  the  greater  cold  of  the  atmof- 
phere  man  the  lea,  to  the  chilling  action  of  evaporation  in  a high  wind,  and  to  alter- 
nations in  the  furrounding  media.  In  order  to  afcertain  with  precifton  the  operation 
of  thefe  caufes,  and  the  power  of  the  body  to  maintain  animal  heat  in  various  circum- 
ftances, Dr.  Currie  refolved  upon  fome  experiments  on  immerfion  in  frefh  and  fait, 
water. 

A healthy  man  of  twenty-eight,  with  black  hair  and  a ruddy  complexion,  was  the 
fubjedt  of  four  different  immerfions  in  a large  veffel  t?f  fait  water,  the  particulars  of 
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which  are  here  minutely  related.  The  heat  of  the  atmofphere,  and  of  the  water,  in 
the fe  was  from  42  to  44;  'the  length  of  time  in  immerfion,  12,  15,  16,  and  30 
minutes.  In  two  cafes,  when  taken  out,  he  was  plunged  into  a warm  bath.  The 
ftate  of  animal  heat  was  judged  of  by  a thermometer  placed  under  the  tongue.  The 
mercury  fell  rapidly  on  immerfion,  but  foon  began  gradually  to  rife  again,  till  it  be- 
came nearly  ftationary  at  93T,  95,  96,  and  94  degrees.  While  expofed  naked  to  the 
air  on  coming  out  of  the  water,  the  mercury  fell  again  with  rapidity ; and  even  on 
plunging  him  into  the  warm  bath,  it  fell  at  firft.  In  another  experiment  on  the-  fame 
perfon,  a continuance  in  the  cold  bath  at  40  for  three  quarters  of  an  hour,  caufed 
the  mercury  which  had  got  up  to  96°,  to  fink  to  940  again.  The  fhiverings  pro- 
duced by  cooling  in  all  thefe  cafes  were  mod  fpeedily  removed  by  the  application  of 
a bladder  of  hot  water,  to  the  pit  of  the  ftomach. 

A man  of  weaker  temperament  immerfed  under  limilar  circumftances,  loft  and  re- 
gained his  heat  more  flowly.  On  a lecond  trial,  after  being  thirty  two  minutes  in 
the  water,  in  which  time  it  had  rifen  from  83°  to  920,  it  fell  again  rapidly  to  85°, 
and  he  was  long  in  recovering  his  proper  temperature,  though  put  inftantly  into  the 
warm  bath.  The  pulle  in  all  thefe  experiments  became  flower,  firm,  regular  and 
fmall. 

The  air  and  the  water  being  both  equally  cold,  and  at  45°  or  under,  the  lofs  of 
heat  in  pafling  from  one  to  the  other  was  found  to  be  regulated  in  the  following  way. 

1.  If,  inftead  of  being  expofed  naked  to  the  wind  previous  to  immerfion  in  the 
water,  the  body  was  kept  warm  by  a flannel  covering,  the  mercury  fell  much  lefs  on 
the  firft  plunge. 

2.  If,  after  plunging  into  the  water,  the  perfon  continued  in  it  only  a minute  or. 
two,  a fubfequent  fall  of  the  mercury  did  not  always  take  place,  on  his  emerging  into- 
the  air.  On  the  contrary  there  was  fometimes  a rife  on  fuch.  occafions  in  the  mer- 
cury, efpecially  if  the  atmofphere  was  at  reft. 

3.  In  one  inftance,  after  continuing  in  the  water  fifteen  minutes,  on  riling  into 
the  air  in  a perfedt  calm,  though  during  a froft,  there  was  little  or  no  feeming  dimi- 
nution of  the  heat ; while  expofure  under  fimilar  circumftances,  with  a north-eaft  wind 
blowing  fharply,  though  the  air  was  many  degrees  warmer,  produced  a rapid  dimi- 
nution. The  effedts  of  the  wind  in  diminifhing  the  human  heat  are  indeed  ftriking, 
and  are  not  in  my  opinion  explained  by  the  common  fuppofitions. 

4.  The  lofs  of  heat  by  a change  of  media,  depends  much  on  the  rapidity  of  the. 
change,  for  the  plaftic  power  of  life  in  varying  the  procefs  of  animal  heat,  fo  as  to  ac- 
commodate it  to  the  external  changes,  adts  for  a time  with  great  celerity,  though  this 
celerity  feems  to  diminifh  with  the  ftrength. 

5.  The  influence  of  the  application  of  cold  water  to  the  furface  of  the  body,  on 
the  heat,  is  in  fome  refpedls  regulated  by  the  animal  vigour. 

The  power  of  the  body  in  preferving  its  heat  under  the  imprefiions  of  cold,  and, 
the  changes  of  temperature,  and  of  media,  feems  in  fome  meafure  regulated  by  the 
condition  of  the  mind.  That  fear  increafes  the  influence  of  cold,  and  of  many  other 
noxious  powers,  will  not  be  doubted ; but  the  ftate  of  the  mind  to  which  I allude,  is. 
that  of  vigorous  attention  to  other  objedts. 

7.  There  are  particular  conditions  of  the  atmofphere,  not  perfedtly  underftood,. 
rliat  feem  to  have  an  influence  in  depriving  us  more  fpeedily  of  our  animal  heat, 
than  others  where  die  cold  is  greater. 


Dr. 
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Dr.  Currie  then  gives  an  account  of  the  immerfion  of  the  fubjeCt  of  the  firft  expe- 
riments into  frefh  water  at  40°.  He  funk  flowly  into  the  bath,  whence  the  iofs  of 
heat  was  not  fudden,  but  after  fome  fluctuations  it  continued  to  decreale  during  the 
thirty  four  minutes  that  he  was  in  it.  His  natural  heat  was  not  recovered  by  a warm 
bath  at  1060,  and  great  debility  with  fymptoms  like  the  acceflion  of  fever  came  on, 
which  did  not  leave  him  till  after  the  next  day. 

The  practical  obfervations  with  which  he  concludes,  are,  that  when  there  is  only  the 
choice  of  being  wet  with  fait  or  frefh  water,  it  is  fafeft  to  prefer  the  firft.— That  a 
conftant  immerfion  is  better  than  alternate  expofure  to  the  walking  of  the  fea,  and 
fhowers  of  rain  or  fnow.— That  in  high  and  cold  winds  without  rain  or  fnowr,  the 
choice  of  expofure  to  them,  or  immerfion  in  the  fea,  muft  depend  upon  various  cir- 
cumftances,  perhaps  not  to  be  previoufly  determined. 

In  a poftfcript,  he  takes  notice  of  a fuppofition  that  maybe  made,  viz.  that  in  the 
experiments,  the  water  contiguous  to  the  fkin  having  become  in  fome  meafure 
heated,  the  body  on  emerfion  into  the  air  came  in  faCt  into  a colder  medium,  which 
was  the  caufe  of  the  lofs  of  heat  then  obferved ; and  that  the  fame  would  not  hap- 
pen in  the  fea,  where  there  is  a conftant  undulation.  He  does  not  deny  that  there  is 
fome  foundation  for  this  remark,  but  is  perfuaded  that  it  is  not  fufficient  to  account 
for  the  lofs  of  heat  in  that  inftance. 


XT.  A Meteorological  Journal  principally  relating  to  Atmofpherical  EleElricity ; kept  at 
Knight /bridge,  from  the  yth  of  May,  1791..  By  Mr.  John  Read. 

r~|~'HE  apparatus  by  which  Mr.  Read  collected  the  atmofpherical  electricity  con- 
JL  fifted  of  a conductor,  being  a deal  rod  twenty  feet  long,  two  inches  diameter 
at  the  lower,  and  one  at  the  upper  end.  This  was  infulated  by  refting  on  a glafs 
column  twenty-two  inches  long,  which  was  fixed  in  the  floor  of  the  garret.  The 
upper  extremity  of  the  rod  was  terminated  by  fharp  copper  wires,  two  of  which  were 
twifted  round  die  rod  down  to  the  lower  extremity.  From  the  lower  extremity 
pafifed  a ftrong  brafs  wire,  through  a hollow  glafs  tube  to  the  room  below,  terminating 
at  a convenient  height  from  the  floor,  with  a two  inch  brafs  ball,  to  this  there  was 
another  brafs  wire  fixed  horizontally  and  fufpending  a pith-ball  electrometer. 

At  two  inches  diftance  from  the  above-mentioned  brafs  ball,  a bell  is  fupported  by 
a ftrong  wire,  which  palling  through  the  wall  of  the  houfe  communicates  with  the 
moift  ground  adjoining.  A brafs  ball  three  tenths  of  an  inch  is  fufpended  by  a filk 
thread  between  the  brafs  ball  and  bell,  and  ferves  for  a clapper  when  the  eleCtrical 
charge  of  the  rod  is  fufficiently  ftrong. 

When  Mr.  Read  found  that  the  infulation  of  this  apparatus  was  injured  by  moifture 
in  the  air,  he  had  recourfe  to  what  he  calls  his  hand  exploring  rod,  <f  which  is  about 
“ the  length  and  thicknefs  of  a common  Hiking  rod,  with  plenty  of  wire  twined  round 
“ it  from  end  to  end”.  The  method  of  ufing  this  laft  is  Ample.  Having  placed 
himfelf  on  an  infulated  ftool,  he  raifes  the  rod  into  a vertical  pofition  with  one  hand, 
and  then  touches  an  electrometer  with  the  other. 

As  it  is  impoflible  to  abridge  the  meteorological  tables  containing  the  daily  reports 
of  the  ftate  of  the  atmofphere  in  regard  to  its  eleCtricity,  we  can  only  fubjoin  the  ge- 
neral cefult  as  ftated  by  himfelf. 
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A monthly  account  of  fparks,  and  of  pofitive  and  negative  electricity,  as  indicated  by 
the  pith-ball  electrometer,  connected  with  the  rod ; excepting  a few  times,  in  very 
moift  weather,  in  which  it  was  obtained  by  the  hand  explonng-rod,  with  a lighted 
torch  to  it. 


23  days  of  May,  1790, 
8 days  of  May,  1791, 
June 
July 
Auguft 
September 
October 
November 
December 
January 
February 
March 
April 


Times. 

ant^  | Pofitive  40 

Pofitive  45 
Pofitive  36 
Pofitive  33 
Pofitive  39 
Pofitive  37 
Pofitive  30 
Pofitive  35 
Pofitive  28 
Pofitive  36 
Pofitive  34 
Pofitive  30 


Times.  Days. 


Negative 

27 

Sparks  drawn 

'3 

Negative 

22 

Sparks  drawn 

5 

Negative 

23 

Sparks  drawn 

S 

Negative 

6 

Sparks  drawn 

3 

Negative 

11 

Sparks  drawn 

l9 

Negative 

7 

Sparks  drawn 

22 

Negative 

8 

Sparks  drawn 

1 1 

Negative 

1 1 

Sparks  drawn 

6 

Negative 

8 

Sparks  drawn 

3 

Negative 

1 2 

Sparks  drawn 

6 

Negative 

8 

Sparks  drawn 

1. 

Negative 

14 

Sparks  drawn 

8 

423  times  157  times  106  days 

Mr.  Read  is  perfectly  fatisfied  from  repeated  obfervations,  and  long  experience,, 
that  the  aqueous  vapours  fufpended  in  the  air,  are  conftantly  electrified,  requiring; 
only  the  aid  of  a proper  collector  to  render  it  fenfible.  And  therefore  it  may  be  faid 
that  there  is  an  eleCtrical  atmofphere  within  our  aerial  atmofphere. 

During  a courfe  of  moderate  weather,  the  electricity  of  the  atmofphere  is  inva- 
riably pofitive,  and  exhibits  a flux  and  reflux,  which  generally  caufes  it  to  increafe 
and  decreafe  twice  in  every  twenty- four  'hours.  The  moments  of  its  greateft  force 
are  about  two  or  three  hours  after  the  rifing,  and  fome  time  before  and  after  the  fetting 
of  the  fun  j thofe  when  it  is  weakeft,  are  from  mid-day  to  about  four  o’clock.  The 
periodical  electricity  of  the  atmofphere  feems  to  be  manifeftly  influenced  by  heat  and 
cold.  Hence  it  plainly  appears,  why  we  always  find  warm  fmall  rain  to  be  but  weakly 
deCtrified ; when  cold  rain,  which  falls  in  large  drops,  is  the  molt  intenfely  electrified, 
of  any. 

Mr.  Read  here  concludes  his  regular  account  with  a promife,  that  fhould  any  remark- 
able phenomena  in  future  appear  during  a long  courfe  of  frofty  weather,  which  is  the 
only  date  of  the  atmofphere  he  has  not  yet  experienced,,  he  will  communicate  them 
to  the  Royal  Society. 


XII.  Further  Obfervations  on  the  Procefs  for  converting  cafi  into  malleable  Iron In  a Letter- 

from  Thomas  Beddoes,  M.  D _ 

THE  experiments  reported  in  this  paper  were  inftituted  in  order  to  afcertain 
whether  the  explanation  which  Dr.  Beddoes  had  given  in  a former  paper  of 
the  phenomena  which  attend  that  operation,  known  among  the  workmen  by  the  terrm 
fuddling  of  iron , was  a juft  one  or  not. 

The 
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The  points  to  be  aflfertained  were,  1.  whether  any  elaftic  fluids  are  really  extricated 
during  the  converflon  of  cad  into  malleable  iron ; and  2.  what  is  their  nature  ; and  3. 
whether  they  vary  at  different  periods  of  the  procefs,  as  was  concluded  from  the 
appearances  in  the  furnace.  It  feemed  of  lefs  confequence  to  afcertain  their  quantity. 
This  however,  was  not  negleded,  but  fome  very  curious  circumftances  prevented 
Dr.  Beddoes  from  attaining  it. 

The  caff  iron  was  put  into  glazed  and  glafs  veflels,  and  expofed  to  the  gradual  in- 
creafe  of  heat  of  a wind  furnace. 

From  the  experiments  Dr.  Beddoes  thinks  the  inferences  he  formerly  drew  fully  con- 
firmed. There  was  in  each  of  the  experiments  a real  extrication  of  air,  varying  in  its 
nature  at  different  periods  of  the  operation.  In  each  of  them  great  quantities  of  in- 
flammable air  was  obtained,  and  that  before  the  iron  could  be  fuppofed  to  be  red  hot ; 
a circumftance  which  ftruck  Dr.  Beddoes,  as  rather  Angular.  One  great  difficulty  in 
manufacturing  iron  appears  to  be  the  getting  rid  of  the  charcoal.  The  oxygene 
readily  enough  unites  with  a fmall  portion ; but  the  attraction  of  the  iron  on  the  one 
hand,  and  on  the  other  the  little  difpofition  of  the  charcoal,  to  put  on  the  elaftic  form,, 
in  comparifon  with  many  other  lefs  fixed  fubftances,  together  form  a very  confider- 
able  obftacle  to  the  change  of  charcoal  into  air. 

In  the  experiments  there  was  in  all  of  them  only  a partial  convertion  into  malleable 
Iron,  namely,  at  the  furface,  and  this  very  coating  was  the  probable  caufe  why  the 
procefs  was  checked.  In  the  puddling  operation  it  is  of  the  utmoft  importance  to 
keep  the  mafs  in  conftant  agitation,  by  which  means  there  cannot  as  Dr.  Beddoes  ex- 
prefles  himfelf,  be  any  parts  bide  bound. 

Thefe  obfervations  may  lead  to  render  the  metallurgy  of  iron  lefs  difficult,  labori- 
ous and  expenfive.  For,  1.  if  a quantity  of  oxygene,  nearly  fufficient  to  burn  the 
charcoal,  could  be  chymically  combined  with  the  call  iron,  the  operation  would 
confume  lefs  fuel,  and  would  not  require  fo  long  a time.  It  may  be  worth  while  to 
confider  if  the  ores  of  iron,  containing  manganefe,  owe  any  part  of  their  value  to  this 
circumftance.  2.  If  it  could  be  contrived  to  apply  a fufficient  heat  to  large  quan- 
tities of  iron  in  clofe  veflels,  and  at  the  fame  time,  to  agitate  them  fufficiently,  the 
lofs  in  converflon  would  not,  perhaps,  exceed  ten  in  an  hundred.  3.  The  impor- 
tant objefl  of  converting  Britifh  iron  into  fteel,  may  poffibly  be  attained  by  follow- 
ing up  refle&ions  fuggefted  by  the  foregoing  experiments.  When  the  oxygene  has 
been  feparated  in  the  form  of  carbonic  acid,  there  will  remain  the  charcoal  and  iron, 
the  conftituent  parts  of  fteel.  Perhaps  the  materials,  at  a certainqperiod  of  the  pro- 
cefs, may:  be  fo  nearly  approaching  to  fteel  as  to  be  eafily  convertible.  The  mafs 
will  contain  alfo  a quantity  of  fulphur,  on  which  perhaps  the  difficulty  of  making 
good  fteel  from  our  iron  depends.  But  this  difficulty,  I am  perfuaded,  will  not  be 
infuperable. 

It  may  be  proper  to  add,  that  whenever  attention  was  paid  to  it,  the  hepatic  fmell 
in  the  extricated  air  was  perfectly  diftinguifhable. 


XIII.  Continuation  of  a Paper  on  the  Production  of  Light  and  Heat  from  different  Bodies*- 

By  Mr.  Thomas  Wedgwood. 

EXPERIMENT  I.  In’  order  to  difcover  what  effedl  the  light  of  burning  fuel 
has  upon  incombuftible  bodies,  two  equal  cylinders  of  fllver,  with  poliffied 
furfaces,  half  an  inch  in  length,  and  a quarter  of  an  inch  in  diameter  were  fixed  into 

the 
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the  end  of  a tube  of  earthen  ware.  One  of  the  cylinders  was  painted  over,  except  the 
end  within  the  tube,  with  a thin  coat  of  incombuftible  black  colour,  to  make  it  ab- 
forb  the  incident  light.  The  opening  at  the  other  end  of  the  tube  was  made  to  fit 
the  eye  exactly.  The  end  with  the  pieces  of  metal  was  held  within  a red  het  crucible. 
The  refult  was  that  the  end  of  the  blackened  cylinder  began  to  fhine  a confiderable 
time  before  the  polifhed  one,  and  was  brighter,  but  after  removing  the  tube  from  the 
fire,  the  polifhed  one  retained  its  light  the  longeft.  From  this  it  would  feem  that  the 
cylinders  had  abforbed  fome  light  from  the  crucible,  fince  the  black  one  which  abforbs 
moft  rays  became  fiift  red,  and  fhone  brighteft,  but  this  is  contradicted  by 

Experiment  II.  From  this  experiment  it  appeared  that  a ftream  of  air,  although 
not  luminous  itfelf,  after  palling  through  a red  hot  earthen  tube,  yet  caufed  a ftrip  of 
gold  to  become  fo,  and  that  it  became  brighter  in  proportion,  as  the  tube  was  ren- 
dered hotter.  Hence  it  feems  as  if  the  greater  brightnefs  of  the  blackened  cylinder, 
in  the  fiift  experiment,  was  owing  to  its  being  of  a higher  temperature,  and  not  to  the 
abforption  o,f  light.  Another  eonfequence  that  might  be  drawn  from  this  experiment 
is,  that  the  light  emitted  is  identical  with  the  heat  received ; fince  the  gold  emitted  light 
from  dark  air,  which  was  of  the  temperature  of  a red  heat.  Inftead  of  offering  any 
hypothefis  for  the  explanation  of  the  various  phenomena  of  the  fimultaneous  abjorption 
and  emijfim  of  light,  in  a red  hot  body.  Mr,  Wedgwood  rather  choofes  to  ftate  a few 
more  obfervations.  - , 

Experiment  III.  A quart  of  oil  took  exaCtly  the  fame  time  to  acquire  an  equal 
quantity  of  heat,  whether  the  flafk  in  which  it  was  contained,  was  blackened  or  not. 
Hence  it  appears  that  black  matter  has  no  particular  attraction  to  light  in  a quiefeent 
ftate. 

Experiment  IV.  In  this  experiment  three  equal  cylinders  of  earthen  ware,  one 
blackened,  another  gilt,  all  but  the  ends  within  the  tube,  and  the  third  glazed,  all 
became  red  at  the  fame  time , and  they  alfo  difappeared  together. 

Experiment  V.  Equal  pieces  of  gold,  filver,  copper,  and  iron,  became  red  in 
the  order  in  which  they  are  fet  down,  and  when  made  equally  red,  the  temperature 
difappeared  in  the  fame  order.  An  earthen  ware  cylinder  difappeared  fooner  than 
any  of  them,  owing  to  the  internal  parts  not  .communicating  the  heat  quick  enough 
to  the  furface. 

Several  other  experiments  upon  blackened  earthen  cylinders  on  glafs  and  glazed 
ware,  and  on  fome  metals  follow,  but  which  as  they  do  not  lead  to  any  one  general 
eonclufion  on  the  principal  fubjeCts,  we  find  impoffible  to  abridge. 

The  paper  then  concludes  with  fome  mifcellaneous  obfervations. 

“ Red  hot  bodies  though  ignited  by  white  light,  give  out  only  the  red  rays.”  Mr. 
Wedgwood  fuppofes  the  more  refrangible  rays,  from  their  greater  attraction  to  matter, 
may  be  circulating  as  heat,  whilft  the  red  ones  having  a lefs  attraction,  eafily  efcape. 

The  flafh  of  gun-powder  is  a pure  white  light:  but  as  it  only  appears  red  through 
a thin  glazed  earthen  ware  tube,  he  fuppofes  a certain  portion  of  the  bright  rays  to 
combine  with  the  matter  of  the  tube. 

The  fudden  ignition  of  bodies  by  attrition,  he  confiders  as  owing  to  comprefiion, 
and  confequent  diminution  of  the  capacity  for  heat. 


XIV.  A 


XIV.  A Narrative  of  the  Earthquake  felt  in  Lincolnfhire , and  the  neighbouring  Counties , 
on  the  i$th  of  February , 1792.  By  Edmund  Turnor,  EJq.  F.  R.  S. 

THIS  confifts  of  various  fhort  notices  of  a flight  fliock  of  an  earthquake  felt 
in  the  midland  and  north-eaftern  parts  of  England,  taking  a direction  from  weft 
to  eaft.  The  weather  was  calm  and  clofe,  at  the  conclufion  of  a froft. 


XV.  Experiments  made  with  the  View  of  decompounding  Fixed  Air , or  Carbonic  Acid,. 

By  George  Pearson,  M.  D.  F . R.  S. 

THAT  aeriform  fubftance  firft  defcribed  by  Dr.  Black  in  the  Thyfical  and  Literary 
EJfay  of  Edinburgh,  under  the  appellation-  of  fixed  air,  having  afterwards  been 
proved  by  Meflrs.  Bewley,  and  Bergman,  to  be  an  acid,  its  compofition,  was  of 
courfe,  confidered  in  the  new  fyftem  of  chemiftry,  to  be  fimilar  to  that  of  other  acids, 
that  is,  as  confifting  of  a peculiar  bafis,  and  refpirable  air. 

The  fadt  was  afterwards  eftabliftied  by  Mr.  Lavoifier,  an  account  ofVhofe  expe- 
riment was  publilhed  in  the  Memoirs  of  the  Academy  of  Science  for  1791,  and  in 
his  Fraite  Elementaire.  By  this  experiment  he  proved  that  charcoal  of  wood  combined 
with  pure  air  formed  fixed  air. 

What  Mr.  Lavoifier  did  by  fynthefis,  Mr.  Tennant,  F.  R.  S.  had  the  honour  of 
doing  by  analyfis,  an  account  of  which  is  publifhed  in  the  Rhilofophical  Franfabiions  for 
1791.  By  this  experiment  it  appears  that  charcoal  and  phofphoric  acid  were  pro- 
duced by  applying  phofphorus  to  red  hot  marble,  from  which  Mr.  Tennant  inferred,, 
that  the  carbonic  acid  of  the  marble  was  decompofed.  Dr.  Pearfon,  however,  cannot 
agree  with  him,  that  this  de compofition  is  owing  to  the  united  powers  of  affinity  be- 
tween phofphorus  and  the  refpirable  air  of  the  carbonnic  acid  in  the  calcareous  earth,, 
and  between  the  phofphoric  acid,  thus  compofed,  and  the  quick  lime  of  the  calcare- 
ous earth. 

“ For  the  well  known  fad,  that  phofphorus  cannot  be  produced  from  bone-afhes 
by  the  application  of  charcoal  and  heat,  I think,  only  proves  that  the  powers  of  affinity 
between  refpirable  air  and  phofphorus,  together  with  the  affinity  between  the  com- 
pound formed  by  their  union  (namely,  phofphoric  acid,)  and  quick-lime,  are  not  infe- 
rior to  the  joint  affinities  between  the  refpirable  air,  in  the  phofphoric  acid,  and  char- 
coal, and  between  the  compound  of  refpirable  air  and  charcoal  (namely,  carbonic 
acid)  and  quick  lime.  Hence,  from  the  principle  referred  to,  it  could  not  be  con- 
cluded, that  carbonic  acid,  combined  with  quick-lime,  would  be  decompounded  by 
phofphorus  attracting  its  refpirable  air,  and  the  phofphoric  acid,  thus  formed,  at- 
tracting the  quick-lime.” 

Since  phofphorated  mineral  alkali  does  not  yield  charcoal  by  expofure  to  heat,  unlefs 
plumbum  corneum  be  added,,  we  cannot  infer  that  the  carbonic  acid  in  mild  mineral 
alkali  will  be  decompofed  by  phofphorus,  becaufe  as  in  the  cafe  above,  the  joint  af- 
finities between  refpirable  air  and  phofphorous,  and  between  phofphoric  acid  and 
mineral  alkali,  are  by  this  faCt  fhewn  to  be  not  inferior  to  the  conjoined  affinities  be- 
tween charcoal  and  refpirable  air,  and  between  carbonic  acid  and  that  alkali.-  The 
fame  thing  can  only  be  faid  when  charcoal  is  applied  to  phofporated  vegetable  alkali. 
The  queftion  alfo  whether  carbonic  acid  united  to  barytes  and  to  magnefia  can  be 
decompounded  by  phofphorus,  remains  to  be  determined. 


The--' 
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The  following  experiments  it  is  prefumed  will  throw  light  not  only  on  thefe  points 
of  affinity,  but  alfo  fhew,  in  feveral  inftances,  that  carbonic  acid  is  decompounded  and 
affords  refpirable  air  and  charcoal. 

Experiments  with  phofphorus , applied  to  mild  foffil  alkali. 

The  pureft  foffil  alkali  was  employed  from  which  Dr.  Pearfon  expelled  of  its 
weight  of  water,  but  no  carbonic  acid.  Eight  hundred  grains  of  this  alkali  and  two 
hundred  grains  of  phofphorus  were  introduced  into  a thick  white  glafs  tube ; the  tube 
was  then  bent,  and  that  part  containing  the  phofphorus  expofed  to  a red  heat  twenty 
minutes.  Phofphorus  was  fublimed  to  the  upper  part  of  the  tube,  fome  drops  of 
water  came  over,  and  about  a two  ounce  meafure  of  phlogiflicated  air.  After  the 
whole  was  cool,  428  grains  of  a black  cohefing  alkaline  mafs,  and  above  it  358  grains 
of  a grey  and  white  fubftance.  Some  glafs  being  melted  the  total  weight  could  not 
be  accurately  afcertained. 

The  428  grains  of  black  matter  yielded  25  ounce  meafures  of  carbonic  acid  on 
being  diffolved  in  boiling  concentrated  acetous  acid.  This  folution  was  filtered,  and 
the  refidue  laxiviated  and  dried.  This  was  found  to  weigh  34,4  grains,  and  proved 
to  be  charcoal. 

The  filtered  folution  was  then  evaporated  to  one  pint,  and  fhewed  figns  of  acidity. 
To  it  was  added  muriated  lime.  The  dried  precipitate  weighed  130  grains,  and  was 
found  to  be  phofphoric  acid  combined  with  lime.  The  grey  matter,  containing  bits 
of  melted  glafs,  weighing  358  grains,  being  diffolved  in  concentrated  acetous  acid, 
afforded  41  ounce  meafures  of  carbonic  acid,  and  a refidue  on  the  filter  of  44  grains. 

To  fatisfy  himfelf  that  carbonic  acid  had  been  deftroyed,  he  feparated  by  concen- 
trated acetous  acid,  from  400  grains  of  mild  alkali,  104  ounce  meafures  of  carbonic 
acid.  Some  other  experiments  proved  that  carbonic  acid  had  not  been  combined 
or  efcaped  in  the  experiment,  but  had  been  deftroyed.  From  the  whole,  therefore, 
it  may  be  fairly  deduced,  that  the  refpirable  air  and  charcoal  were  derived  from  the 
carbonic  acid,  fince  no  other  fource  could  be  difcovered;  and  that  the  carbonic  acid 
is  decompounded  by  the  fuperior  affinities  between  phofphorus  and  refpirable  air,  and 
phofphoric  acid  and  .alkali,  to  thofe  between  relpirable  air  and  charcoal,  and  carbonic 
acid  and  alkali. 


XVI.  Obferoations  on  the  Atmofpheres  of  Venus  and  the  Moon , their  refpeblive  Denftties , 
perpendicular  Heights , and  the  Twilight  occafioned  by  them.  By  John  Jerome 
Schroeter,  Efp  of  Lilienthal,  in  the  Dutchy  of  Bremen. 

TWELVE  years  ago  Mr.  Schroeter  was  convinced,  by  the  gradual  diminution 
of  light  on  Venus,  that  it  had  an  atmofphere  of  no  fmall  extent.  His  obferva- 
dons  were  then  made  with  a three-feet  achromatic  telefcope,  and  have  been  fince  fre- 
quently repeated  with  an  Herfchellean  four  and  feven  feet  refiedtor. 

Plate  VII.  Fig.  1,  No.  1,  reprefents  Venus.  The  light  appears  ftrongeft  at  the 
outward  limb  a b c,  and  decreafes  gradually  to  the  interior  edge,  where  be- 
coming dim  it  generally  lofes  itfelf  in  a faint  bluifh  grey,  forming  an  indefinitely 
Tagged  margin,  gfd  e b fcarce  difcernible  with  the  belt  telefcopes.  This  diminution 
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ef  light  is  much  more  fenfible  in  the  middle  e,  than  at  the  cufps,  where  mountains 
of  immenfe  height  are  fuppofed  to  have  a peculiar  eftedt. 

Let  a (2  y,  No.  2,  be  fhadowed  from  a.  to  /3,  the  cufp,  though  it  may  be  blunted 
from  ex,  to  y,  will,  as  the  whole  breadth  does  not  exceed  £ of  a fecond,  appear 
lharp.  We  do  not  fee  the  faintly  illuminated  part  a /3,  nor  the  real  luminous  edge  (6  y, 
but  its  bright  part  only  a y ; in  other  parts  the  mountains  may  occafion  a ragged  ap- 
pearance, but  cannot  materially  affedt  the  very  faint  light  of  the  whole. 

On  the  20th  of  November,  1791,  Mr.  Schroeter  ufed  a refledtor  with  a power  16  r, 
and  faw  the  light  on  the  inner  margin  dwindle  away,  and  appearing  for  the  breadth 
of  about  1 or  feconds  almoft  as  grey  as  the  afh-coloured  fpots  in  the  moon,  and 
with  high  magnifying  powers  he  has  obferved  it  frequently,  but  efpecially  in  the  day 
time,  lofing  itfelf  in  the  colour  of  the  fky.  But  his  moft  important  obfervations 
were  made  between  the  9th  and  1 6th  of  March,  1790.  At  that  time  the  fky  was 
unufually  ferene ; Venus  was  in  Aries  at  70  and  8°  N.  dec.  and  notwithstanding  the 
approaching  inferior  conjundtion  on  the  18th,  was  obferved  on  the  16th. 

On  the  9th,  from  fun-fet  to  6h.  45',  he  faw  Venus  with  a feven-feet  refledtor,  power 
74,95,  and  16 1,  very  diftindtly,  and  uncommonly  fplendid.  The  fouthern  cufp 
difappeared  as  reprefented  in  No.  3,  infledted  like  a hook  beyond  the  luminous 
femicircle  into  the  dark  hemifphere.  The  northern  cufp  was  terminated  in  the  fame 
tapering  manner,  but  did  not  extend  into  the  dark  hemifphere.  From  its  point  a 
ftreak  of  glimmering  bluifh  light  proceeded  from  b to  c , which,  like  the  luminous 
line  then  feen  on  Saturn,  feemed  to  twinkle  in  various  detached  parts,  was  very  faint 
compared  with  the  light  at  the  point  of  the  cufp,  and  its  colour  verged  to  that  of  a 
pale  greyifh  hue.  The  limb  of  the  planet,  at  this  fmall  part  of  the  dark  half,  ap- 
peared as  pale  as  the  dark  limb  of  the  moon  three  days  before  and  after  the  new 
moon,  and  its  light  vanifhed  into  a pale  bluifh  tint,  like  that  of  the  luminous  he- 
mifphere,  towards  the  extremities  of  the  cufps.  This  is  accurately  delineated  in 
No.  3,  from  the  drawing  of  an  artift,  who  obferved  the  phenomenon  about  an  hour 
with  the  writer.  The  apparent  diameter  of  Venus  was  59",  the  greatefl  breadth  of 
the  illuminated  part  did  not  exceed  2,6". 

On  the  following  evening  the  four- feet  refledtor,  with  powers  134  and  70,  was 
ufed  from  6b.  to  6b.  40'.  The  fouthern  cufp  had  its  luminous  prolongation,  but  not 
quite  fo  diftindt  as  before,  and  each  cufp  had  a faint  tapering  prolongation  of  a 
bluifh  grey  call,  extending  into  the  dark  hemifphere,  fo  that  the  enlightened  limb 
was  confiderabiy  more  than  a femicircle. 

On  the  next  evening  Mr.  Schroeter  had  an  opportunity  of  accomplifhing  his  de- 
fire,  to  afcertain  whether  the  projedtion  of  the  glimmering  flrip  of  pale  light  be- 
longed only  to  the  northern  cufp.  At  fix  o’clock  he  ufecl  the  feven-feet  refledtor, 
powers  74  and  95,  and  obferved  that  this  light  extended  feveral  degrees  along  the 
limb  of  the  dark  hemifphere,  but  there  was  no  appearance  of  a pale  bluifh  prolon- 
gation at  the  fouthern  cufp.  He  then  afcertained  with  the  projedtion  machine, 

1.  That  the  faint  ftreak  at  the  northern  cufp  extended  at  leaft  8 " of  a degree  along 
the  limb  of  the  dark  hemifphere. 

2.  That  the  prolongation  of  the  fouthern  cufp  meafured  full  8",  its  hooked  form 
appearing  very  diftindtly. 

3.  That  the  apparent  diameter  of  Venus  was  between  59"  and  60". 
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Some  obfervations  made  feveral  mornings  after  the  conjunction,  confirmed  what 
has  been  above  mentioned,  from  whence  the  following  inferences  are  drawn. 

1.  The  pale  afh-coloured  light  b c,  No.  3,  muft  proceed  immediately  from  the  fun, 
or  it  is  crepufcular.  It  cannot  be  light  proceeding  from  the  fun,  for  it  does  not  ap- 
pear in  fingle  detached  points,  but  is  a continued  ftreak  of  light  to  the  extent  of 
I5°i9'’  of  the  planet’s  circumference. 

2.  Were  it  light  from  the  illuminated  fummits  of  mountains  it  would  not  be  fo 
regularly  connected. 

3.  There  is  as  great  a difference  between  this  light  and  that  feen  immediately  on  the 
cufp,  as  between  the  folar  light  on  the  moon  and  that  reflected  on  it  from  the  earth, 
and  had  this  light  been  an  emanation  from  the  fun  there  would  have  been  a gradual 
diminution  of  it,  which  was  not  the  cafe. 

That  it  is  a real  twilight  will  appear  from  the  relative  appearances  of  the  cufps. 
On  the  9th  and  12th  of  March,  1790,  when  the  fouthern  cufp  extended  in  a hooked 
direction  into  the  dark  hemifphere,  the  pale  blue  light  appeared  only  at  the  point  of 
the  northern  cufp,  and  proceeded  in  a fpherical  curve  into  the  dark  part.  On  the 
10th  of  March,  when  the  fouthern  cufp  did  not  proceed  fo  far,  the  pale  ftreak  was 
perceived  at  both  points,  but  more  fenfibly  at  the  northern.  The  bright  prolongation 
of  the  fouthern  cufp  on  the  10th  and  12th  of  March,  muft  be  afcribed  to  the  folar 
light  on  a ridge  of  mountains,  whence  it  would  not  be  ftriCtly  fpherical.  When  the 
bright  prolongation  was  not  confiderable,  twilight  had  its  due  eflfeCt,  and  the  true 
fpherical  arc  of  the  dark  limb  appeared  faintly  illuminated. 

To  find  the  extent  of  the  twilight,  let  F D G B,  No.  4,  re prefent  Venus,  S the 
fun,  T the  earth,  according  to  their  fituations  on  the  12th  of  March,  1790.  FG 
perpendicular  to  S c,  divides  the  light  from  the  dark  part,  G c C is  the  luminous  part 
feen  from  the  earth,  and  c its  cufp.  Aflume  h i parallel  to  F G,  as  the  boundary 
of  twilight,  and  let  g f parallel  to  b E c,  the  central  ray  from  the  fun,  reprefent  the 
prolongation  into  the  dark  hemifphere,  fc  the  ftreak  of  light  projecting  into  the 
dark  hemifphere  = 8"  of  a great  circle,  or  150  19'  of  the  planet’s  circumference. 
The  angle  ^f/=DfE,  which  being  the  fupplement  of  the  angle  S c T is  given. 
On  this  day  it  was  by  calculation,  at  fix  in  the  evening,  i7°49,45'’ 

by  Sp.  Trig.  S.fg  = S .fc  x S.fcg 
Log.  S .fc  — 9,42185 66 

+ Log.  S.fcg  — 9,4859768 


Log.  S.fg  — 8,9078334 

Arc  fg  — 4°38'3o" 

Suppofing  die  femidiameter  of  Venus  equal  to  814900  geographical  miles,  the 
extent  of  the  twilight  fg  amounts  to  67  miles,  and  this  twilight  may  be  compared 
to  that  on  our  globe,  when  its  border  paftes  through  the  zenith,  and  the  fun  is  6°23'L 
below  our  horizon.* 

The  projection  of  the  twilight /r,  amounted  to  8",  whence  S .fc  x S.  I7°49'45"* 
gives  for  the  true  extent  of  the  twilight  fc  only  2,"45  of  a degree. 

Hence  it  is  evident  why,  fmce  the  extent  is  fo  fmall,  the  twilight  appears  only  at 

the 


* Lambert’s  Photom,  § 998,  Berl,  Ephe.  1776. 
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the  cufps,  and  only  a few  days  before  and  after  the  conjunction  ; as  alfo,  fince  fuch 
favourable  circumftances  were  requifite  to  difcover  this  phenomenon,  why  it  was  not 
noticed  before,  and  may  not  be  obferved  again  for  fome  time. 

As  the  keeneft  eye,  aided  by  the  beft  telefcopes,  cannot  diftinguifh  the  final  ter- 
mination of  twilight,  and  it  has  been  proved  to  extend  4^38 '30"  into  the  dark  he- 
mifphere,  it  is  not  improbable  that  its  whole  extent  is  equal  to  that  on  the  earth,  or  iS3, 
and  we  may  apply  the  fame  principles  to  difcover  the  height  of  the  atmofphere  ca- 
pable of  reflecting  the  folar  light,  to  be  vifible  to  us,  as  are  ufed  for  the  twilight 
on  the  earth. 

Let  k b e /,  No.  5,  be  the  furface  of  Venus,  k be  = 4°38/30/',  b a the  height  of 
the  denfer  part  of  the  atmofphere,  h d the  firft  ray  of  the  fun  reflected  to  e,  c e — 834 
geogr.  miles,  e c d — 20  vf  15".  In  the  right  angled  a c d : c e : : Rad  : cos.  d c e. 

c d is  given,  fubftraCt  from  it  c ey  and  the  remainder  d b — 2526  toifes,  or  15156 
Paris  feet  = the  height  of  the  atmofphere. 

The  computation  depending  only  on  a Angle  reflection  of  the  folar  rays  is  evidently 
conjectural ; but  it  may  afford  the  means  of  difcovering  the  height  and  denfity  of  the 
atmofphere  with  greater  precifion.  If  it  is  allowed  that  this  atmofphere  is  denfe 
enough  at  the  height  of  15000  toifes  to  refleCt  fo  clear  a light  on  a zone  extending 
67  geographical  miles  into  the  dark  hemifphere,  it  muft  rife  far  above  the  higheft 
mountains,  and  be  more  opake  than  that  of  the  moon,  and  this  denfity  is  a fufficient 
reafon  for  our  not  being  able  to  difcover  fuch  fuperficial  fhades  as  are  to  be  feen  on 
the  other  planets. 

On  the  Atmofphere  of  the  Moon. 

Mr.  Schroeter  refers  to  his  felenotopographic  fragments  for  proofs  of  the  exiftence 
of  a lunar  atmofphere  producing  a faint  twilight,  which  are  confirmed  by  a Angle  ob- 
fervation  made  on  Feb.  24,  under  the  moft  favourable  circumftances. 

At  5 h.  40'  in  the  evening,  2 d.  \ih.  after  die  new  moon,  the  weftern  border  of  Mare 
Crifium  being  i'  20"  from  the  Weftern  limb,  he  was  attentive  in  obferving  with  the 
feven-feet  refleCtor,  power  74,  whether  the  dark  hemifphere  would  emerge  out  of 
the  twilight  at  many  parts  at  once,  or  at  firft  only  at  the  cufps.  Thefe  cufps  diftinCtly 
tapering  in  a fharp,  faint,  and  fcarcely  interrupted  prolongation,  the  fartheft  extremity 
being  faintly  illuminated  by  the  folar  rays,  appeared  before  any  part  of  the  dark  at- 
mofphere was  feen  ; foon  after  the  border  of  the  dark  atmofphere  began  to  appear, 
firft  at  the  cufps,  where  it  difplayed  a margin  about  a minute  in  breadth  of  a very 
pale  grey  light,  as  faint  as  the  twilight  on  the  dark  hemifphere  of  Venus,  which, 
fading  gradually  toward  the  eaft,  left  the  border  on  that  fide  undefined,  and  loft  itfelf 
in  the  colour  of  the  fky.  This  light  was  of  the  fame  extent  at  both  cufps,  and  faded 
away  in  the  fame  proportion.  No  part  of  the  dark  hemifphere  was  perceptible,  ex- 
cept the  fummit  of  Leibnitz  ftrongly  illuminated  by  the  folar  rays,  and  eight  minutes 
elapfed  before  the  remainder  of  the  limb  became  vifible. 

No.  1 and  2,  are  intended  to  convey  an  idea  of  this  obfervation.  The  fouthern 
cufp,  No.  1,  extended  from  a to  c,  being  at  c terminated  by  a mountain.  This  lu- 
minous curve  was  throughout,  except  where  the  glare  of  the  folar  rays  fpread  fome 
degree  of  light,  bordered  with  the  pale  afh  colour  of  the  dark  hemifphere,  out  of 
which  rofe  the  mountains  gy  hy  z,  c,  and  /,  or  Leibnitz  two  minutes  from  c , illumi- 
nated by  the  fun.  The  twilight  extended  from  c to  ky  being  broadeft  and  brighteft 
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at  c,  and  gradually  decreafing  to  k,  where  it  loft  itfelf  in  the  faint  glimmering  oftfie 
terreftrial  light.  The  appearances  were  the  fame  at  the  northern  cufp. 

Leibnitz  was  illuminated  by  the  folar,  and  Ariftarchus  by  the  terreftrial  rays. 
Leibnitz,  compared  with  the  thin  luminous  arc  d e f,  and  the  mountains  g , h , i,  cr. 
had  a very  pale  fading  light,,  which  was  however  brighter  than  that  of  Ariftarchus-,.. 
but  the  light  of  the  latter  was  much  brighter  than  the  twilight  from  c to  k.. 

This  twilight  extended  to  about  two-thirds  of  the  diftance  between  c and  which 
being  equal  to  30  lines  or  2',  the  length  of  twilight  may  be  efteemed  — 20  lines 
or  T 20;/.  Its  greateft  breadth  eafily  afcertained  was  equal  to  two-thirds  of  aline,, 
or  2".  No  veftige  of  crepufcular  light  was  feen-  at  any  other  part.. 

This  pyramidal  light  could  not  be  the  effect  of  the  folar  light,  widiout  admitting 
the  denfrty  of  the  lunar  atmofphere  fuperior  to  that  of  ours.  It  was  fo  faint,  that  it 
difappeared  at  7 h.  20',  whilft  Ariftarchus  was  very  diftinguifhable.  Befides,  had  it 
proceeded  diredtly  from  the  fun,  it  would  not  have  broken  off  fo  fuddenly  at  both 
the  cufps.  Hence  therefore  this  appearance,,  like  the  fimilar  one  in  Venus,  can  be 
afcribed  only  to  the  refledtion  of  the  folar  rays  in  the  moon’s  atmofphere. 

The  fame  computation  may  be  ufed  for  the  lunar  atmofphere  as  for  that  of  Venus,, 
No.  4,  now  representing  the  moon. 

The  diftance  from  c to  k,  No.  6,  7,  = 20  lines  = i72o",  and  app.  diam.  of  the 
moon  = 3V  1 8'V.  the  twilight  extended  aver  an  arc  = 4°53/23",  which  fuppofing 
the  moon’s  real  diameter  to  be  465  geogr.  miles  = 19^  miles. 

No.  4,  / c£=SfE  = by  calculation  3i°47/7//. 

S.fc  x S.fcg  — R x S .fg 

Log.  S.fc  — 8,9306436 

+ Log.  S.fcg  = 9,7215942 

.-.Log.  S .fg  — 8,6522378 

f g = 2°34/2 5/y  = breadth  of  the  lunar  twilight  from  the 
border  to-  where  it  lofes  itfelf  in  light  refledted  from  the  earth  — 10,5  lines  =iOi 
geogr.  miles. 

Hence  is  found  alfo  the  perpendicular  height  of  the  denfe  part  b d}  No.  5, V c e — 
\9rj/6"i  rad.  b c ==  234  geogr.  miles  = 891914  toifes.. 

Log.  c e — 5,9503210 
— Log.  cos.  i°i7;6;;  = 9,9998908 


5,9504302 
c d ' — 892140 

be  ==  891914  , 

.n  c d — be  — 226  toifes,  or  1356  Paris  feet, 

Mr.  Schroeter  was  well  aware  that  the  twilight  muft  be  pyramidalj  but  it  did  not 
occur  to  him  at  firft,  why  its  greateft  breadth  c k fhould  be  only  one  half  or  at  moft 
two  thirds  of  a line.  But  the  difficulty  was  foon  removed,  k c — 10,5  lines,  or  an 
arc  of  20  34'  12",  which  not  lying  along  the  edge  of  the  limb,  but  nearly  at  right 
angles,  muft  be  diminifned  to  give  its  true  length  on  the  principles  of  orthographic 
projedtion,  from  which  it  is  found  by  calculation  =0,5  lines,  or  full  2"  the  breadth 
given  by  obfervation. 


That 
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That  this  twilight  does  not  appear  four  days  after  the  new  moon  will  not  furprize 
any  one,  who  confiders,  that  the  fpots  Manilius  and  Menelaus,  the  one  of  24  the 
other  between  14  and  16  feconds  diameter,  though  they  appear  on  the  third  day,  with 
a;  degree  of  light  furpafling  that  of  the  twilight,  vanifh  on  account  of  the  increafing 
glare  of  the  moon’s  light,  by  the  fourth  day  after  the  new  moon.  And  as  the  denfe 
part  of  the  atmofphere  capable  of  reflecting  the  crepufcular  light  is  only  1356  Paris 
feet  in  height,  it  is  evident  that  ridges  of  mountains  at  or  near  the  border,  may  par- 
tially or  wholly  prevent  this  light  from  being  obferved  at  the  cufps, 

Thefe  things  being  granted,  we  may  infer,  that  the  rarer  parts  of  the  atmofphere 
extend  above  the  highed  mountains  of  the  moon.  The  conflderable  denfity  alfo  of 
the  lower  part  accounts  for  the  diminution  of  light  at  the  cufps,  and  on  Leibnitz  and 
Doerfel,  when  illuminated  in  the  dark  hemifphere,  and  for  frequent  changes  obferved 
on  the  moon’s  furface. 

The  atmofphere  of  die  moon  is  dill  much  rarer  than  ours..  For  our  twilight  when 
the  fun  is  40  below  the  horizon  furpafies  the  light  reflected  by  the  earth  on  the  moon, 
i2-|r  days  before  and  after  the  new  moon.  But  allowing  an  equal  degree  of  intenfity, . 
our  atmofphere  reflecting  as  drong  a light  over  40  as  that  of  the  moon  does  over 
2°  34'  on  their  refpeCtive  circumferences,  muft  be  at  lead  eight  times  higher  than  that 
of  the  moon,  and  it  is  in  the- fame  manner,  deduced,  that  the  atmofphere  of  Venus 
is  much  brighter  than  that  of  the  moon. 

From  the  rarenefs  of  this  atmofphere  it  follows,  that  the  inflection  of  the  folar  rays 
touching  the  moon  cannot  be  conflderable,  and  Mr.  Sejour’s  computation  making 
it  amount  to  4"  \ is  confirmed.* 

The  brighted  twilight  will  on  calculation  be  found  to  lad,  at  lead'  at  the  nodes, 
fh.  2!  and  will  be  longer  in  other  parts  of  the  orbit  according  to  the  fituation  of  the 
nodes. 

The  occultations  of  dars  confirm  the  above  remarks.  Mr.  Schroeter  obferved  a 
telefcopic  dar  of  about  the  10th  or  12th  magnitude  on  25th  Feb.  6h.  P.  M.  within  a 
few  feconds  of  the  moon’s  edge.  He  counted  20"  before  the  occultation,  and  i8"-£- 
without  the  lead  diminution  of  the  dar’s  light,  during  the  remaining  i;/-§-  it  gradually 
faded  till  it  vanifhed  in  an  indant.  Now  as  the  denfer  part  of  the  atmofphere  does 
not  meafure  above  2°  34',  the  greated.  extent,  cannot  exceed  50  8',  , or  be  capable  of 
infleCting  the  folar  rays  at  a greater  height  than  5376  feet  = an  arc  of  0,94"  of  &>. 
degree,  and  as  the  moon  defcribes  L in  2<' of  time,  the  fading  of  a dar  cannot  lad  . 
quite  2''  of  time. f. 

Supplement  to  the  foregoing  ohfervations  on  the  atmofphere  of  the  moon. . 

On  the  7th  of  April,  1792,  Mr.  Schroeter,,  with  his  feven-feet  refleCtor, , power  74,, 
obferved  an  occultation  of  Jupiter  by  the  moon,  two  of  the  iatellites  were  to  the  wed- 
ward  of  Jupiter,  the  fecond  about  one, .and  the  fird  near  two  diameters  didant  from 
its  limb,  the  two  others  to  the.  ead  being  didant,  the  third. about  feven,  and  the.  fourth: 
eight  diameters., 

<•  ImmerfionSi , 

* See  De  la  Lande’s  Aftronomy,  § 1992 — 1994,. 
f This  does  not  agree  with  Colonel  Pearfe’s  obfervation,  February  13,  1777.  See  p.  14, . 
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Immerfions. 

The  firft  fatellite  difappeared  behind  the  fharp  bright  limb  of  the  moon  about 
xoh.  43' 12"  becoming  indiftindt  at  the  limb. 

The  fecond  difappeared  without  becoming  indiftindt  exadtly  at  10 h.  45’  19". 

The  weftern  limb  of  Jupiter  came  in  concadt  diftindtly  at  loh.  46'  32",$, 

The  eaftern  limb  difappeared  diftindtly  at  loh.  48'  20'',$. 

The  third  fatellite  having  been  i"or  2J1  indiftindt  difappeared  at  loh.  58'  57 ",5. 

The  third  fatellite  undifcernible  near  the  limb,  vanifhed  about  uh.  i‘  16". 


Emerfions. 

The  weftern  limb  of  Jupiter  emerged  diftindtly  at  uh.  43*  54". 

The  eaftern  limb  as  diftindtly  at  uh.  45  ’ 39"i  5- 

The  emerfton  of  the  third  fatellite  was  not  obferved. 

That  of  the  fourth  was  diftindtat  uh.  59'  1". 

When  Jupiter  was  half  or  more  than  half  covered  by  the  moon,  the  belts  and  other 
parts  were  as  diftindt  as  when  at  fome  aiftance  from  the  moon,  and  this  is  not  to  be 
wondered  at,  on  confidering  the  fmall  extent  of  the  atmofphere,  the  approach  of  fo 
large  a body  as  Jupiter,  and  the  fmall  magnifying  power  ufed  in  the  obfervation. 

On  the  28th  of  March,  five  days  after  the  new  moon,  Mr.  Schroeter  obferved  an 
occultation  of  a very  diftindt  telefcopic  ftar,  which  vanifhed  in  an  inftant  without  the 
leaft  diminution  of  light.* 

* The  Herfchellean  telefcope  ufed  in  the  preceding  obfervations  is  an  improvement  on  the  Newto- 
nian. The  rays  reflected  by  the  concave  fpeculum  are  not  intercepted  as  in  the  Newtonian,  by  the 
plain  mirror,  but  pafs  into  the  eye  tube,  placed  in  the  fide  of  the  large  tube  nearly  parallel  to  the  axis, 
-lb  that  the  obferver  turns  his  back  to  the  objetl  and  looks  direflly  at  the  objeft  fpeculum.  As  there  is 
no  lofs  of  light  by  a fecond  reflexion,  fuppoling  the  dimenfions  of  the  magnifying  powers  the  fame,  the 
brightnefs  of  the  image  in  the  Herfchellean  will  be  nearly  twice  as  great  as  it  is  in  the  Newtonian  tele- 
fcope. On  the  firft  application  of  the  Herfchellean  telefcope  to  the  planet,  Herfchell  the  inventor  dif- 
covered  its  fatellites. 
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XVII.  Ab  ft  raff:  of  a Regijler  of  the  Barometer , Thermometer , and  Rain , at  Lyndon , 
z>z  Rutland.  By  Thomas  Barker,  Efq  ; with  the  Rain  in  Surrey  and  Uampjbire,. 
for  the  Tear  1791. 


Barometer. 

Thermometer. 

j 

Rain. 

In  the  Houle. 

Abroad. 

South 

Sel- 

Fyfield. 

Higheft. 

Lowell. 

Mean. 

High. 

Low. 

Mean 

High. 

Low. 

Mean 

Lyndon. 

Lam- 

beth. 

bourn. 

Inches. 

Inches. 

Inches, 

O 

0 

O 

O 

0 

O 

Inches. 

Inches. 

Inches. 

Inches. 

Jan. 

Morn. 
A f tern 

29,92 

27,92 

29,01 

44^ 

46 

36 

3h 

4°£ 

41 

485 

51 

285 

35 

2,410 

2.91 

6,73 

3,82 

Feb. 

Morn. 

Aftern 

96 

28,66 

43 

48 

48 

3.  i 
38 

41  A 
425 

37 

424 

1,268 

2,29 

4,64 

1,81 

Mar. 

Morn. 

Aftern 

30,11 

4> 

67 

51 

53 

38 

40 

45 

46 

49s 

56 

28 

37 

39 

474 

0,813 

92 

1,59 

0,90 

Apr. 

Morn. 

Aftern 

29:65 

62 

3° 

56 

58 

46 

46A 

5°i 

52 

53° 

65 

394 

454 

45 

56 

i,934 

i,57 

1,13 

°,994 

May 

Morn. 

Aftern 

91 

29,01 

54 

57 

59? 

45 

46 

5i 

53 

53-1 

68 

38 

43  ’ 

47 

57 

1,140 

76 

1,33 

o,59i 

June 

Morn. 

Aftern 

78 

06 

49 

67J 

7°\ 

52 

53 
56i 
58 

59 

61 

64 

80 

43 

52 

53  i 
66 

0,921 

60 

0,91 

0,71 

July 

Morn. 

Aftern 

80 

00 

40 

66 

69 

60 

61* 

634 

79} 

£i  1 

0 2 

56 

56 

67 

4.033 

2,67 

5>56 

3,454 

Aug. 

Morn. 

Aftern 

30,06 

02 

59 

69 

71 

55} 

57 

62 

63  i 

67 

80A 

58 

58 

68 

2,907 

1,26 

i,73 

1,92 

Sep. 

Mo'n. 

Aftern 

29,88 

01 

64 

65| 

69 

53 

54 

5 Si 
60 

64 

72 

43 

55 

53 

63 

°.596 

27 

!,73 

o,77 

oa. 

Morn. 

Aftern 

30,00 

28,33 

22 

57f 

584 

44 

45 

5°i 

5i| 

57 

65 

304 

41 4 

434 

52 

3.3 1 9 

2,33 

6,49 

3,°6| 

Nov. 

Morn. 

Aftern 

29,80 

28,30 

17 

485 

49 

384 

41 

44 

45 

5° 

5if 

35 

3 6 

40 

444 

4,231 

3,44 

8,16 

3,864 

Dec. 

Morn. 

Aftern 

88 

50 

14 

44 

44 

*94 

29 

36 

37 

4’ 

46  4 

16 

25  A 

3i 

35 

1,150 

i,44 

4,93 

2,15 

24,722 

20.46 

44-93 

24.05? 

Of  milking  Ewes.  “We  find  in  the  Greek  and  Roman  writers,  and  alfo  by  fome  paf- 
fages  in  the  Bible,  that  it  was  the  cuftom,  in  former  times,  to  milk  ewes  as  well  as 
cows ; and,  perhaps,  it  may  better  be  done  in  thole  hotter  climates  than  in  England ; 
yet  I find  it  fpoken  of  as  having  been  practifed  in  this  ifland  many  years  ago.  Tufler, 
who  lived  in  Suffolk,  and  was  a young  man  in  Edward  the  Vlth’s  time  (fee  his  life  at 
the  end  of  his  work),  mentions  it  as  ufed  in  his  time.. 

He  lays,  five  ewes  will  gwe  as  much  milk  as  one  cow;  and  they  ufed  the  milk 
fometimes  mixed  with  cow’s  milk,  and  fometimes  feparate.  Ewes  Ihould  not  be 
milked  too  freely,  unlefs  they  have  good  pafture ; but  with  prudent  management, 
a profit  may  be  made  of  milking  them ; and  he  is  for  doing  it  from  May-day  till 
Lammas,  but  not  longer,  for  fear  of  killing  them.  As  he  feems  to  have  been  bred  a 
Tinging  boy  at  Wallingford,,  the  requiem  aternam  probably  refers  to  fome  hymn  he 
there  fang. 

But,, 
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But,  I fuppofe,  this  method  of  milking  ewes  was  not  found  to  anfwer  upon  tthe 
whole,  for  it  is  left  off  in  England  now.  I never  was  in  any  part  of  it  where  it  is 
praclifed  at  prefent  ; though  by  the  increale  of  inclofure,  and  fowing  of  feeds,  we -have 
better  pafture  for  our  ewes  than  Tuffer  had.  I think  it  muff  be  very  bad  for  the 
lambs  to  be  weaned  at  May-day,  which  is  often  before  the  grals  is  fully  come,  though 
his  lambs  were  earlier  than  ours;  for  it  appears  in  his  January’s  Hufbandry,  that  the 
ewes  were  about  lambing  then,  whereas  ours  do  not  come  till  Lady-day.  We  do  not 
wean  our  cade-lambs  till  June,  in  the  height  of  fummer,  and  then  they  are  not  fo 
good  as  thofe  which  go  with  ewes  till  the  latter  end  of  Auguft. 


XVIII.  Obfervatlons  on  the  remarkable  F’dlure  of  Haddocks , on  the  Coajl  of  Northum- 
berlandDurham , and  Torkfhire.  By  the  Rev.  Cooper  Abbs. 

F OR  the  three  laft'feafons.there  has'been  an  almoft  total  failure  of  Haddocks  on 
the  coafts,  where  for  about  three  months,  beginning  at  Martinmas,  they  ufed  to 
be  annually  caught  in  vaft  quantities,  to  the  great  benefit  of  the  fifhermen  and  of  the 
country.  Various  conjectures  have  been  formed  refpeCting  the  caufe  of  this  fai- 
lure, but  the  only  circumftance  yet  difcovered  adequate  to  the  effeCt,  is  contained  in 
the  following  narrative  in  Mr.  Abbs’s  fecond  letter,  drawn  up  from  perfonal  inquiry 
of  two  reputable1  matters  of  fhips  at  North-Shields.  “ That  in  the  latter  end  of  July, 
1789,  on  the  light  paffage  to  Archangel,  after  doubling  the  North  Cape  (where  they 
joined  eight  or  ten  fail  of  large  fhips  from  various  ports  and  nations),  and  reduced 
their  latitude  from  69  to  68,  between  Fifher’s  Ifland  and  Sweetnofe,  for  about  thirty 
. leagues  eaft  and  fouth,  they,  to  their  great  furprife,  for  the  fpace  of  three  days,  in 
which'  they  had  variable  winds,  or  light  airs,  fell  in  with  immenfe  quantities  of  had- 
docks and  coalfifh,  and  no  others' whatever  (the  laft  is  an  ordinary  fifh,  and  perhaps 
.its  name  may  be  local  here,  and  unknovn  to  you,  but  1 confefs  I do  not  know  any 
other  name  it  has),  lying  on  the  furface  of  the  ocean,  and  fufficient,  from  the  view 
they  had  of  them  for  the  three  days,  to  have  loaded  all  the  fhips  then  in  company. 
That  they  found  them  for  the  fpace  of  between  twenty  and  thirty  leagues  in  length, 
;and  in  breadth,  to  the  eaft,  from  three  to  five  leagues,  as  the  fhips  flood  off  and  on; 
but  how  much  farther  to  the  eaft,  and  a few  other  points,  they  might  extend,  thefe 
perfons  cannot  pretend  to  fay,  fuch  points  being  out  of  their  courfe  for  Ihe  ports  they 
were  deftined  to.  That  moll  of  the  fifh  were  dead,  though  fome  were  alive,  as  ap- 
peared by  a flight  motion  of  the  tail,  but  in  a very  weak,  feeble  ftate,  and  unable  to 
fink  in  the  water. 

In  the  above  particulars  Me  firs.  Stoker  and  Armftrong  perfectly  agree,  as  to  the 
truth  of  the  faCt.  The  latter,  through  cautious  timidity,  prevented  his  crew  from 
•taking  up  any  of  the  fifh ; but  the  former  took  on  board  many,  both  dead  and  in  a 
dying  ftate,  of  which  he  firft  ate,  and  then  fuffered  his  men  to  do  the  fame  : and  at 
Archangel  gave  the  remainder  to  the  cuftomhoufe  officers,  without  .any  perfon  receiv- 
ing the  leaft  injury.  Mr.  Stoker  having,  previous  to  eating  the  fifh,  tried  the  ufual 
experiment  at  fea,  of  putting  filver  into  the  frefli  water  wherein  the  fifn  were  boiled, 
the  filver  was  not  at  all  difcoloured. 

Talking  with  Mr.  Stoker,  in  his  parlour,  I afked  him  how  many  fifh  he  could  take 
up  in  that  or  any  other  given  fpace.  He  anfwered,  that  in  various  places  the  fifh  lay 
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fo  thick,  that  the  compafs  of  twelve  or  fifteen  yards  a boat  load,  from  three  to  five 
tons,  might  have  been  taken  up : that  he  meafured  feveral  of  the  haddocks,  from 
two  to  two  feet  eight  inches  in  length,  and  fix  or  feven  inches  deep ; about  twice  the 
fize  of  haddocks  on  our  coafts.  That  he  opened  all  the  haddocks  he  took  on  board, 
and  in  every  one  of  them,  both  dead  and  expiring,  he  faw  the  found  much  inflated  or 
blown  up,  to  which  he  afcribes  the  great  deftrudtion,  but  without  being  able  to  give 
any  further  fatisfa&ory  reaTon. 

Mr.  Stoker  went  from  Archangel  to  Onega ; and  when  Mr.  Armftrong,  at  the  for- 
mer place,  related  the  (lory  to  the  merchants  and  inhabitants  at  the  Exchange,  they 
replied,  that  they  had  known  and  heard  of  fimilar  accidents  i and  that  the  great  quan- 
tity of  thunder  and  lightning,  ufual  near  the  Cape,  was  the  reafon.” 


XIX.  On  the  Caufe  of  the  additional  Weight  which  Metals  acquire  by  being  calcined.  In  a 
Letter  from  George  Fordyce,  M.  D.  F.  R.  S. 

IT  has  been  a great  defideratum  among  chemifts  to  determine  the  caufe  of  the  ad- 
ditional weight  which  metals  acquire  when  they  are  calcined.  This  is  the  objeft 
of  the  experiments. 

A piece  of  zinc  perfectly  free  from  iron  was  dififolved  in  vitriolic  acid,  and  preci- 
pitated by  means  of  an  alkali,  which  after  being  expofed  to  the  air  remained  per- 
fedftly  white.  This  was  reduced  to  its  metallic  ftate  and  rediffolved,  and  again  pre- 
cipitated. 

The  weight  of  the  calx  being  greater  than  the  metal  from  which  it  was  obtained, 
fhewed  either  that  a fubftance  is  added  to  the  whole  metal,  or  that  while  fome  fub- 
ftance  is  driven  off,  another  is  added  in  greater  quantity. 

« This  additional  matter  muft  be  added  to  the  metal,  either  from  the  acid,  the 
« alkali,  the  water  ufed  in  the  folution,  the  air  lying  on  the  materials  during  the  time 
« of  the  operation,  or  it  muft  come  through  the  veffels  in  which  the  operation  is 
“ performed.”  This  was  the  next  objedl  of  enquiry. 

Purified  vitriolic  acid  was  diluted  to  about  four  or  five  times  its  weight  of 
water.  Having  found  by  previous  experiments  that  it  required  10148  grains  of  the 
aqua  kali  puri  of  the  London  Difpenfary  to  faturate  1000  grains  of  the  diluted  acid,  and 
that  from  this  quantity  of  faturated  folution  978  grains  of  kali  vitriolatum  evaporated 
to  drynefs,  was  to  be  obtained. 

Dr.  Fordyce  took  1000  grains  of  the  diluted  acid  and  put  it  into  a vefiel  of  the 
form  in  the  figure  annexed  (Plate  VIII.  Fig.  1.)  and  added  zinc,  till  it  would  diffolve 
no  more.  The  inflammable  air  which  efcaped,  weighed  9 grains.  That  part  of  the  \ 
vefiel  marked  A contained  the  folution,  and  the  apparatus  was  laid  on  its  fide.  Then 
10148  grains  of  the  aqua  kali  vitriolate  was  poured  by  a bent  funnel  into  B,  and  the 
tube  D being  hermetically  fealed,  the  whole  was  accurately  weighed.  The  vefiel  was 
then  raifed,  and  the  zinc  precipitated  in  the  form  of  a calx.  No  alteration  of  gra- 
vity took  place,  and  when  breaking  the  tube  under  water  in  an  atmofphere  of  the 
fame  heat  in  which  it  was  fealed,  the  air  w^s  found  neither  increafed,  nor  diminifhed. 
The  weight  of  the  calx  therefore,  was  not  obtained  from  the  fuperincumbent  air,  nor 
from  any  thing  having  pafied  through  the  glafs.  Neither  did  it  arife  from  the  acid. 


PHILOSOPHICAL  TRANSACTIONS  OF  THE  ROYAL  SOCIETY. 


170 

or  alkali,  for  after  having  wafhed  away  the  whole  folution  from  the  calx,  and  evapo- 
rated to  drynefs  by  means  of  a red  heat  976.-6  grains  of  vitriolated  tartar  were-  ob- 
tained. The  increafe  of  weight  therefore  was  from  the  water. 

' The  weight  of  the  zinc  diffolved  was  164  grains,  the  calx  of  which,  after  being 
dryed  by  a red  heat  weighed  220  grains.  The  additional  weight  then  was  56  grains. 
The  water  was  found  by  experiments  to  have  loft  63  grains,  and  therefore  it  had 
yielded  the  matter  occafioning  the  additional  weight  of  the  calx,  and  alfo  the  inflam  - 
mable air. 


XX.  On  the  Civil  Year  of  the  Hindoos , and  its  Divifions  with  an  Account  of  three  Hindoo 
Almanacs.  By  Henry  Cavendish,  Efq. 

ONE  of  thefe  almanacs  was  computed  from  Benares,  the  fecond  was  adapted  to  the 
fame  place,  and  the  third  from  Nadeea,  a town  of  Bengal,  about  50  miles  N.  of 
Calcutta. 

The  aftronomical  year  begins  at  the  inflant  when  the  fun  comes  to  the  firfl  point 
of  the  Hindoo  zodiac.  In  the  year  1792,  it  began  April  9,  at  I'lh  14'  after  midnight 
of  the  firft  meridian,  which  is  41 ; of  time  W.  of  Calcutta.  This  year  is  divided  into 
twelve  months,  correfponding  with  the  fun’s  flay  in  fome  fign,  the  civil  day  begins  at  fun 
rife,  and  is  divided  into  60  parts  called  dandas , which  are  again  decided  into  fixty  palas. 

In  thofe  parts  of  India  in  which  this  almanac  is  ufed,  the  civil  year  is  lunilolar, 
confifling  of  twelve  lunar  months,  and  an  intercalary  month,  the  lunar  month  is  di- 
vided into  thirty  parts,  called  teethees,  thefe  are  equal  to  the  time  in  which  the 
moon’s  true  motion  from  the  fun  is  120.  The  civil  day  is  called  by  the  fame  number 
as  the  teethee  which  expires  that  day.  When  there  are  two  teethees  in  one  day,, 
there  is  a gap  made  in  order  of  the  days.  The  days  are  counted  from  the  new  and 
full  moon,  except  the  laft  which  is  called  the  30th. 

The  civil  month  begins  at  the  day  of  the  new  moon,  the  names  of  the  months,  of  the 
figns,  and  of  the  time  when  the  fun  entered  that  fign,  is  gi  ven  in  the  following  tabic 
for  1784-5. 


Civil  Month. 

Sign. 

Day  on  which  the  O 
enters  it. 

Vifakha 

Mefha  - - 

1784. 

day. 

April  - - 9, 

dan. 

37, 

pa. 

7 

Jyefhtha  - 

- 

- 

- 

Vreefha  - - 

- 

- 

May  - - ia. 

34, 

8 

Afhara 

- 

- 

- 

Meetoona  - - 

- 

- 

June  - - 11, 

0, 

8 

Sravana 

- 

- 

- 

Karkata  - - 

- 

- 

July  - - 12, 

37, 

58 

Bhadra 

- 

- 

- 

Seengha  - - 

- 

- 

Augufl  - - 13, 

7y 

1 1 

Afweena 

- 

- 

- 

Kanya  - - - 

- 

- 

September  - 13, 

7>- 

36 

Karteeka  - 

- 

- 

- 

Took  - - - 

- 

- 

Odtober  - 13, 

32> 

55 

Margafeerfha 

- 

- 

- 

V reefcheeka  - 

- 

- 

November  - i2j. 

25, 

38 

Powfha 

- 

- 

- 

Dhanoo  - - 

- 

- 

December  - 1 1, 

54, 

18 

Magha 

. 

Makara  - - 

1785. 

January  - 10, 

13, 

11 

Phalgoona 

- 

- 

- 

Koombha  - - 

- 

- 

February  - 8, 

40, 

21 

Chitra  - - 

- 

- 

- 

Meena  - - - 

- 

- 

March  - - 10, 

30, 

38 

It 
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It  appears  by  the  Benares  almanacs,  that  it  is  not  cuftomary  to  date  by  the  folar 
month,  but  in  the  Nadeea  almanac  the  cafe  is  different ; there  are  alfo  fome  variations 
in  the  two  almanacs.  No  intercalary  month  occured  in  the  year  in  which  thefe 
almanacs  were  printed,  but  by  analogy,  we  may  conclude  that  thefe  lunar  months  in 
which  the  fun  enters  no  fign,  are  intercalary,  and  are  called  by  the  name  of  the  ad- 
joining month  with  fome  addition. 

The  Hindoos  of  Bengal  date  according  to  folar  time,  and  ufe  what  is  called  the 
Bengal  era,  but  the  Brahmins  generally  note  the  teethee.  Thus  the  Hindoos  civil 
month  depends  folely  on  the  motion  of  the  fun  and  moon,  and  they  regulate  their 
times  for  obferving  religious  ceremonies  by  the  almanac  publifhed  at  Benares , ‘Tirbut , 
and  Nadeea. 

The  two  Benares  almanacs  begin  with  a preface,  containing  an  invocation  to  the 
deity,  an  account  of  the  four  Y oogas,  and  the  preface  concludes  with  fome  aftrono- 
mical  remarks.  The  calendar  contains  one  page  for  each  half  of  the  month,  and  is 
divided  into  eleven  columns,  the  firft  the  day  of  the  month  according  to  the  civil 
reckoning,  the  fecond  the  day  of  the  week,  the  two  next  the  time  of  the  day  on  which 
the  teethee  ends.  The  fifth  the  name  of  nakjhatra,  or  the  lunar  manfion,  which  the 
moon  quits  in  the  courfe  of  the  day,  and  the  two  next  the  time  in  which  fhe  quits  it. 
The  three  next  fhew  the  moon’s  place  in  what  may  be  called  the  moon’s  zodiac,  Mr. 
Cavendifh  fees  no  ufe  in  thefe  columns,  except  that  of  aflrology  ■,  the  laft  column  is  the 
day  of  the  month  ufed  by  the  Mahomedans. 

Underneath  thefe  eleven  columns  are  tables  of  the  diurnal  motion  and  places  of  the 
fun  and  five  planets,  and  of  the  moon’s  node  in  the  Hindoo  zodiac,  for  each  week  of 
the  year ; and  between  thefe  tables  and  the  eleven  columns  is  fet  down  the  day  of  the 
month  and  week,  and  number  of  the  week  for  which  thefe  places  are  given,  and  alfo 
the  interval  at  that  time  between  fun-rife  and  midnight,  and  the  length  of  the  day. 
The  day  of  the  week  for  which  thefe  places  are  given,  is  that  which  is  the  firft  in 
the  current  folar  year,  and  the  number  of  the  week  is  alfo  counted  from  the  beginning 
of  the  folar  year.  The  places  are  given  for  midnight. 

On  the  right  hand  of  the  eleven  principal  columns  is  a fpace  allotted  for  mifcellane- 
ous  occurrences.  In  this  is  fet  down  the  time  at  which  the  fun  enters  each  fign,  and 
the  beginning  and  end  of  eclipfes.  In  thefe  two  years  no  folar  eclipfes  were  vifible, 
but  the  end  of  the  lunar  eclipfe  is  denoted  by  a Sanfkreet  word,  fignifying  delivery ; 
'the  meaning  of  the  term  ufed  for  the  beginning  is  not  fo  clear.  The  number  of 
digits  eclipfed  is  not  fet  down.  The  other  articles  in  this  fpace  confift  chiefly  of  the 
time  at  which  the  moon  and  planets  come  to  certain  fituations.  Of  this  there  is 
a great  deal  which  Mr.  Cavendifh  fays  he  does  not  underftand.  There  are  alfo  fome 
figures  and  tables  between  the  preface  and  calendar,  which,  as  far  as  he  can  find, 
relates  only  to  aftrology. 


XXI.  On  Evaporation.  By  John  Andrew  de  Luc,  EJq.  F.  R.  S. 

MR.  de  Luc  from  the  time  he  fixed  his  attention  on  evaporation,  conceived  that 
that  phenomenon  was  operated  by  fire,  independent  of  air.  The  principal 
reafon  for  this  belief  was,  that  every  liquor  is  known  to  cool  whilft  it  evaporates, 
which  feemed  to  prove  to  him,  that  the  portion  of  liquor  which  difappears  is  carried 
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away  by  a quantity  of  fire,  proceeding  from  the  liquid  itfelfi-  This  opinion  was  mucli> 
ftrengthened  by  an  experiment  of  Mr.  Watts,  the  inventor  of  the  fteam  engine,,  by 
which  it  was  demonftrated,  “ that  in  the  commom  evaporation  in  the  air,,  the  quan- 
tity of  heat  loft  by  the  mafs,  bears  to  the  quantity  of  water  carried  away,  a propor- 
tion ftill  greater  than  that  which  is  found  in  the  fteam  of  boiling  water..  Therefore- 
there  is  no  reafon  to  doubt  that  fteam  is  formed  in.  the  firft,  as  in  the  laft  of  thefe 
cafes.” 

Before  proceeding,  however,  to  the  relation  of  the  experiments  he  made  ufe  of,  Mr. 
de  Luc  thinks  it  neceffary  to  relate  how  Hygrometry  and  Hygrology  are  connected,, 
which  he  does  by  ftating  the  principles  of  thefe  two  branches  of  natural  philofophy 
according  to  his  own  fyftem. 

On  the  Laws  of  Hygrology^ 

i.  Steam  is  an  expanfible  fluid  compofed  of  fire  and  water,  and  produced  by  eva- 
poration. 

а.  Although  elaftie,  it  is  not  permanently  fo  -y  for  it  may  be  decompofed  by  certain-, 
degrees  of  prefiure,  or  cooling. 

3.  Its  charadteric  property  is  its  having  a fixed  maximum  of  denfity  which  in- 
creafes  with  the  temperature. 

4.  The  degree  of  prefiure  exercifed  by  it,  or  which.it  can  fupport  without  decom- 
pofition  being  ceteris  paribus  proportional  to  its  denfity,  it  depends  alfo  on  temperature. 

5.  Steam  may  be  formed  in  every  temperature,  provided  it  has  not  to  repel  a 
power  fuperior,  even  in  the  fmalleft  degree,  to  its  maximum  of  power  by  the  actual 
temperature. 

б.  From  the  foregoing,  the  degree  of  heat  requifke  to  make  water  boil,  and  the 
variations  of  that  degree  under  different  preflures,  is  determined. 

7.  The  difference  between  the  phaenomena  of  evaporation,  and  ebullition,,  are  alfo 
determined  by  the  fame  law  j for  if  in  the  latter  a certain  degree  of  heat  is  required,, 
it  is  only  becaufe  the  fteam  cannot  be  formed  within  the  water,,  without,  a fu^icient 
degree  of  denfity  for  overcoming  the  prefiure  of  the  atmofphere  on  the  furface  of  that, 
water  whereas  in  evaporation  the  fteam  is  formed  at  the  furface  of  the  water  in  every 
temperature,  as  it  meets  with  no  refiftance  which  it  cannot  overcome.. 

8.  Steam  by  evaporation,  and  ebullition  are  exa&ly  of  the  fame  kind,  and  in  refpefl 
of  the  prefiure  it  undergoes,  it  is  in  the  fame  ftate  as  when  produced  by.  evaporation,, 
under  an  exhaufted  receiver,  its  prefiure  being  proportional  to  its  own  power ; and  in. 
the  open  air  the  part  of  the  whole  prefiure  incumbent  on.  fteam,  is  to. that  wholes  as. 
its  power  is  to  that  of  the  whole  mafs.. 

9.  An  experiment  proving  the  foregoing  law.  **  The*  thermometer  being  at  about 
65°  of  Farenheit,  the  maximum  of  evaporation  in  am  exhaufted  receiver,  keeps  a. 
column  of  quickfilver  of  0,5  inch  fufpended  in  the  fhort  manometer.!” 

10.  A barometer  being  inclofed  in  a receiver,  full  of  air  of  the  fame  temperature  as 
above,  the  mereury  of  the  barometer  will  be  made  to  rife  0,5  inch  by  the  introduc- 
tion of  a fufficient  quantity  of  water  to- produce  the  maximum  of  evaporation; 

1 1.  Now  as  it  appears  that  the  barometer  is  in  every  cafe  as  manometer,.,  we  fhall 
find  the  greateft  analogy  between-  thofe  phaenomena  obferved  in  clbfe  vefl'els  and  what; 
happens  to  fteam  in  the  atmofphere  j for  it  is  a meafure  both,  of  the  weight  of  the 
incumbent  column  of  air,  and  alfo  of  the  denfity  of  the  fluid;  Therefore  when 
fteam  is  mixed  with  air,  be  the  mafs  fhut  up  in  a veflcl,  or  be  it  a certain  part  of  the 
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atmofphere  diftinft  by  its  place,  both  fluids  will  aft  on  the  column  of  the  manometer 
or  barometer,  or  on  every  obftacle,  and  thus  againft  each  other,  according  to  their; 
refpeftive  power,  for  this  fundamental  reafon:  “ That  no  mechanical  caufe  can  pro- 
« duce  the  decompofition  of  that  fluid,  but  by  forcing  its  particles  to  come  nearer 
« each  other  than  the  aftual  temperature  can  permit:”  which  cafe  cannot  happen  in. 
the  atmofphere,.  except  by  the  accumulation  of  fleam  itfelf  imfome  part. of  it. 

Of  the  laws  of  Hygrometry. . 

The  fcience  ofHygrometry  teaches  the  reafon  why  the  denfity  of  fleam  has  dif- 
ferent maxima  of  deniity  in  different  temperatures. 

The  aqueous  particles  of  fleam  have  a tendency  to  unite  at  a certain  diftance. 
The  lefs  the  quantity  of  free  fire  (or  of  the  caufe  of  heat)  in  a fpace,  the  greater  the 
diftance,  and  vice  verfa.  Precipitation  of  water  from  fteam  begins  when  the  denfity  of 
fleam  is  arrived  beyond  its  limits,  and  thofe  limits  depend  on  the  proportion  of  free 
fire,  fince,  it  is  by  that  the  attraction  between  the  particles  is  regulated..  This  is 
common  to  Hygrometry  and  Hygrology. 

“ Hygrofcopic  fubftances  are  of  three  diftinft  claffes.  Some  feize  on  the  water  of 
fleam,  by  a chemical  affinity  with  that  liquid  ; among  thefe  are  aoids,,falts,  and  calces. 
Some  only  imbibe  it  by  its  tendency  to  propagate  itfelf  in  capillary  pores  ; but, . from > 
their  nature  they  receive  no  fenfible  increafe  in  their  bulk  by  its  introduction  ; in  the 
number  of  thefe  are  porous  ftones.  Laftly,  fome  fubftances,  which  alfo  only  imbibe 
a certain  quantity  of  water, : are  thereby  expanded  ; and  thefe  are  moft  of  the  folids 
belonging  to  the  vegetable  and  animal  kingdoms.” 

The  laft  ones  only  appear  to  be  proper  for  the  purpofes  of  Hygrometry,  and  of 
thefe  M.  de  Luc  means  only  to  confider  thofe  which  ceafe  to  lengthen  , when  they  can- 
nor  imbibe  more  moifture. 

Moifture  ini  a general  fenfe  may  be  confidered  as  invifible  water  producing  ob- 
fervable  phenomena.  In  refpeft  to  Hygrometry,  where  it  is  confidered;as  having  cor- 
refpondent  degrees  in  the  medium  and;  in  hygrofcopic  bodies,  moifture  may  be 
either  totally  abfent  or  extreme  in  both,  which  forms  a fixed  module  for  determining 
correfpondent  degrees  j but.  thefe  modules  are  not  of  the  fame  nature,,  and  thence  in, 
relation  to  one  another,  moifture  affumes  in  the  medium  the  charafter  of  a caufe, . 
and  in  hygrofcopic  bodies  that  of  an  effeft- 

The  qyantity  of  water  which  apy  hygrofcopic  bodies  can  admit  is  fixed,  fince  it  is 
determined  by  the  capacity  of  its  pores,  but  the  quantity  of  water  producing  extreme 
moifture  in  a medium  of  a given  extent,  is  as  various  as  the  temperature, , therefore 
the  equilibrium  between  the  medium  and  hygrofcopic  body,  which  is,  the  objeft  of 
hygrometry  as  a fcience,  does  not  depend  on  certain  quantities  of  water  contained  in 
the  firft,,  but  on  different  aptitudes  of  fteam  to  communicate  water  to  thofe  bodies.. 

y.  In  order  to  affign  the  caufe  of  that  equilibrium,  we  have  previoufly  to  deter- 
mine, i.  Whence  proceeds  a maximum  of  length  in  the  hygrofcopic  bodies  here  re- 
ferred to;,  i.  How  that  maximum  is  produced  by  fleam  ; 3.  Why  it  takes  place  by 
different  denfities  of  that  fluid,  when  the  temperature  is  different.. 

The  lengthening  of  the  hygrofcopic  body  is  determined  when  the  diftending  power 
(the  moifture)  cannot  any  longer  overcome  the  attraction  which  exifts  between  the 
particles  of  the  body  itfelf. . 

The 
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The  maximum  of  length  of  thole  bodies  is  produced  whenever  furrounded  by  a 
fufficient  quantity  of  water  or  moifture,  which  has  no  greater  tendency  elfewhere  j fuch 
as  when  immerfed  in  water  or  furrounded  by  fteam  arrived  at  its  maximum  of  denfity. 

The  phenomena  of  the  hygrofcopic  equilibrium  between  the  medium  and  body,  are 
to  be  explained  as  follows. 

In  confequence  of  the  compofition  of  fteam,  whatever  be  its  quantity  in  a given 
fpace,  its  aptitude  of  communicating  to  water  the  hygrofcopic  body  is  always  propor- 
tional to  the  adtual  ratio  between  that  quantity,  and  the  maximum  correfponding  to 
the  temperature ; which  ratio,  and  not  an  abfolute  quantity  of  fteam,  characterizes  a 
certain  degree  of  moifture  in  the  medium.  Moifture  in  the  medium  is  greater  and 
is  retained  by  the  hygrofcopic  in  greater  quantity  when  the  aCtual  quantity  of  fteam 
bears  a greater  proportion  with  its  maximum  correfpondent  to  the  temperature,  and 
vice  verja.  Therefore  the  inftrument  marks  the  degree  of  moifture  j but  without  any 
reference  to  the  denfity  of  fteam.  In  order  to  afcertain  this  we  muft  always  know  the 
temperature. 

Such  are  the  proportions  which  conned;  Hygrology  with  Hygrometry,  and  the  only 
part  remaining  to  be  proved  is,  “ That  in  vacuo,  as  in  air,  the  produd  of  evaporation 
“ affeCls  the  Hygrofcope  as  it  does  the  Manometer.” 

The  inftruments  made  ufe  of  were  Mr.  de  Luc’s  whalebone  Hygrometer,  and  Mr. 
Haas’s  Air  Pump,  wet  cloths  were  placed  at  the  bottom  of  the  receiver,  and  obferva- 
tions  taken  at  different  periods  of  rarity  of  the  air. 

Betides  the  general  conclufion  deri  ved  from  thefe  experiments,  ftated  at  the  begin- 
ning of  this  paper,  the  following  refults  were  alfo  drawn  from  them. 

When  fome  lafting  caufe  of  formation  of  fteam  exifts  within  the  air  pump,  and  the 
air  is  almoft  completely  exhaufted,  the  remaining  preffure  on  the  manometer  is  that 
of  fteam. 

The  law  of  fteam  is  fubjed  to  anomalies,  and  principally  to  that  of  two  diftinCt 
maxima,  one  of  production,  the  other  of  prefervation.  Thefe  coincide  near  the  freez- 
ing point;  hence  the  Hygrometer  ftands  there  at  ioo,  which  is  its  point  of  extreme 
moifture,  but  in  proportion  as  the  temperature  is  encreafed  the  maximum  of  produc- 
tion falls  fhort  of  that  of  prefervation,  and  thereby  the  Hygrometer  recedes  from  ex- 
treme moifture.  Other  occafional  anomalies  may  alfo  arife  from  various  caufes, 
.among  which  are  the  following. 

“ If  the  water  that  evaporates  is  warmer  than  the  fpace  which  receives  the  fteam, 
more  moifture  is  produced  in  that  fpace,  or  the  quantity  of  fteam  is  greater  in  it  than 
by  an  equal  temperature  in  both ; and  vice  verja.  More  or  lefs  diftance  of  the  part  of 
the  fpace  where  the  Hygrometer  ftands  from  the  fides  of  the  vefiel,  produces  alfo  ano- 
malies ; as  according  to  their  own  ftate  of  moifture,  if  near  enough,  they  have  an  in- 
fluence on  moifture  in  that  fpace,  as  I have  explained  in  my  former  paper ; and  this  is 
often  the  cafe  in  fome  meafure  when  the  veffels  are  too  fmall.  Laftly,  differences  in 
the  temperature  of  the  whole  or  of  fome  part  of  the  veffel,  comparatively  with  that 
of  the  fpace,  are  the  moft  common  caufes  of  anomalies;  for  fteam  is  alternately  de- 
composed and  reproduced  by  thofe  differences,  and  when  they  have  once  begun  in  a 
veffel,  there  is  no  certain  means  to  bring  it  to  a regular  eourfe  of  phenomena,  except  by 
^beginning  again,  or  by  a long  equal  temperature.” 
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TABLE  I.  Weights  at  the  different  degrees  of  temperature. 

cep.  17  5. 

Heat. 

The  pure 
fpirit. 

100  grains 
of  l'pirit  to 
5 grains 
of  water. 

100  grains 
of  fpirit  to 
10  grains 
of  water. 

100  grains 
of  fpirit  to 
15  grains 
of  water. 

100  grains 
of  fpirit  to 
20  grains 
of  water. 

100  grains 
of  fpirit  to 
25  grains 
of  water. 

100  grains 
of  lpiiit  to 
30  grains 
of  water. 

ico  grains 
of  fpirit  to 
35  grains 
of  water. 

100  grains 
of  fpirit  to 
40  grains 
of  water. 

100  grains 
of  fpirit  to 
45  grains 
of  water. 

100  gi 
of  lpii 

50  gn 
ot  wa 

ains 
it  to 

:er. 

ns. 

,89 

,92 

1,81 

>57 

,42 

>»3 

>52 

>*5 

•74 

•,06 

;36 

-78 

,00 

,25 

>17 

100  grains 
of  fpirit  to 

65  grains 
of  water. 

Grains. 

2733,87 

27=7,87 

2721,83 

2715.63 
2709,48 
2702.98 
2696,73 
2690,32 
2684,02 

2677,34 

2670,69 

2664,16 

2657,41 

2650.63 

2643-75 

3° 

35 

40 

45 

5° 

55 

60 

65 

70 

75 

80 

85 

9° 

95 

100 

Grains. 

2487,35 

2480,87 

2474,3° 

2467,62 

2460,75 

2453,80 

2447.00 

2440.1  2 

2433. 23 

2426.23 

2419.02 
241 1.92 
2404,90 
2397,68 
2390,60 

Grains. 

2519,92 

a513»43 

2506.75 

2500,14 

2493,33 

2486,37 

2479.56 

2472.75 
2465,88 
2458,78 

2451,67 

2444,63 

2437,62 

243°>33 

2423,22 

Grains. 

2548,42 

2541,84 

2535-4 ■ 

2528,7.5 

2521,96 

2515,03 

2508,27 

2501,53 

2494,56 

2487,62 

2480,45 

2473-33 

2466.32 

245973 

-1.52,13 

Grains. 

2573.80 

2567,26 

2560.74 
2554,09 
2547,47 

2540,60 

2533,83 

2526.99 
2520,03 

2513.08 

2506.08 
2499,01 

2491.99 

2484.74 
2477.64 

Grains. 

2596.66 
2590,1 6 

2583.66 

2577.10 

2570,42 

2563,64 

2556.90 
2550,22 

2543,32 

2536,39 

2529,24 

2522,29 

2515,28 

2508.10 

2500.91 

Grains. 

2617,30 

2610,87 

2604.50 

2597-98 

2591,38 

258-1,65 

2577,95 

2571,24 

2564,47 

2557,61 

2550.50 

2543.51 
2536,63 
2529,46 
25=2,30 

Grains. 

2636,23 

2629.92 
2623,56 
261703 
2610,54 
2603,80 
2597,22 
259°:55 
2583,88 

2576.93 

2569,86 

2563,01 

2556,11 

2549,13 

2541,92 

Grains. 

2653.73 

2647,47 
2641.08 
2634,64 
2628,21 
2621 ,50 

2615.03 
2608,37 
2601,67 
2594,80 

2587.93 

2580.93 
2574,0= 

2567.03 
2559,96 

Grains. 

2669,83 

2663.64 

2657,23 

2650,87 

2644,43 

2637,86 

2631,37 

2624,75 
2617,96 
261 1,19 
2604,25 
2597.45 
2590.60 

2583.65 
2576,56 

Grains. 

=684,74 

2678,60 

2672,30 

2666.04 

2659.55 

2653.04 
2646,53 

2640.01 
2633,32 

2626.55 
2619,72 

2613.02 
2606,1 6 
2599,24 
2592,14 

Grai 

269$ 

2692 

2686 

267c 

2673 

2667 

2660 

2654 

2647 

2640 

2633, 

2627, 

2620. 

2613, 

2606, 

Meat. 

100  grains 
of  fpirit  to 
70  grains 
of  water. 

100  grains 
of  fpirit  to 
75  grains 
ot  water. 

100  grains 
of  fpirit  to 
80  grains 
of  water. 

100  grains 
of  fpirit  to 
85  grains 
of  water. 

100  grains 
of  fpirit  to 
90  grains 
of  water. 

100  grains 
of  l'pirit  to 
95  grains 
of  water. 

ico  grains 
of  fpirit  to 
100  grains 
of  water. 

95  grains 
of  fpirit  to 
100  grains 
of  water. 

90  grains 
of  fpirit  to 
100  grains 
of  water. 

85  grains 
of  l'pirit  to 
100  grains 
of  water. 

80  grai. 
of  fpirit 
100  grai 
of  watei 

ins 
it  to 
ains 
er. 

65  grains 
of  fpirit  to 
100  grains 
of  water. 

3^ 

35 

40 

45 

5° 

55 

60 

65 

70 

75 

80 

85 

90 

95 

Grains. 

2744,20 

2738,13 

2732,24 

2726,09 

2719.93 

2713,60 

2707.40 

2701,05 

2694.76 
2688, 1 4 

268 1 .50 
2674.95 
2668.29 

2661 .5 1 

2654.76 

Grains. 

27.53.75 

2747-74 

2741.86 

2735-77 

2729.64 

2723,51 

- 7 1 7 j3° 
2710,96 
2704,641 
2698,07 
261)1,50 

2684.98 
2678,49 
2671,82 

2664.99 

Grains. 

2762,72 

2756,91 

2750,96 

2744,82 

2738  74 

2732,64 

2726,52 

27:0,25 

2713,87 

2707,49 

2700,94 

2694-53 

2687.99 

2681 .34 

2674,62 

Grains. 

2771,08 

2765.32 
2759,5° 
2753,36 
2747,27 
2741,24 
2735,17 

27=8,98 

2722.75 

2716,35 

2709.76 
2703?33 
2696,91 

2690.33 
2683.63 

Grains. 

2778,99 

2773,22 
2767,48 
2761,42 
= 755,37 

2749.27 

2743.28 
2737,09 
273o,94 
2724,64 

2718,12 

271 1.86 
27°5»37 

2698.86 
2692,25 

Grains. 

2786,36 

2780,59 

2774,90 

2768.85 
2762.95 
2756,83 
2750,93 

2744.86 

2738,73 

2732.39 

2726,06 

271&74 

2713.32 

2706,88 

2700.33 

Grains. 

2793,22 

2787,54 

2781,84 

2 775.94 
2770,14 
2764,09 

2758.17 

2752,21 

2746,0^ 

2739,89 

2733,53 

27=7,25 

2721,01 

2714.61 

2708.04 

Grains. 

2799,85 

2794.19 

2788,69 

2782,99 

2777.19 

2771,29 

2765.40 

2759,47 

2753.41 

2747.23 
2740,93 

2734,80 

2728,59 

2722.23 

2715,73 

Grains. 

2806,61 

2801,14 

2795,7° 

2789,99 

2784.30 

2778,54 

2772,70 

2766.73 
2760,75 

2754.73 

2748,42 

2742.31 
2736,23 
2729,89 
2723,35 

Grains. 

28.3,85 

2808,52 

2803,17 

2797,45 

2791.72 
2785,96 
2780,26 
2774,43 
2768,4/-, 
2762.58 
2756:43 
2750,22 
2744,24 
2737>98 
27  3*>55 

Grains 

2821.3 

2816.0 
2810.7 

2805.0 

2799-5 

2793,8- 
2788.2, 
2782.6: 
2776,7: 
2770,9' 
2764,8; 
2758,8c 
2752, 7< 
2745,57 

2740.4  = 

f 

0 5,7‘ 

1 10,23 
*04,85 

799.38 

6*53-80 

>83,oo 

82.14 

b:6,33 

(70:59 

'64:57 

58,48 

Grains. 

2844,16 

=839,26 

2834,40 

2829.28 

2824.12 

2818,80 

2813,65 

2808.31 

2802,88 

2797,21 

2791.52 

27^5,81 

2780,1 1 

2774)25 

2768,43 

Heat. 

60  grains 
of  fpirit  to 
100  grains 
of  water. 

55  grains 
of  fpirit  to 
100  grains 
of  water. 

50  grains 
of  fpirit  to 
100  grains 
of  water. 

45  grains 
ot  fpirit  to 
100  grains 
of  water. 

40  grains 
of  fpirit  to 
100  grains 
of  water. 

35  grains 
of  fpirit  to 
100  grains 
of  water. 

30  grains 
of  Ipirit  to 
100  grains 
of  water. 

grains 
ot  fpirit  to 
100  grains 
of  water. 

20  grains 
of  fpirit  to 
ico  grains 
of  water. 

15  grains 
of  fpirit  to 
ico  grains 
of  water. 

10  grains 
of  fpirit  to 
100  grains 
of  water. 

Iter. 

30 

35 

40 

45 

50 

55 

60 

65 

7° 

75 

80 

85 

9° 

95 

100 

Grains. 

2852,03 

=847,-15 

2842,62 

2837.64 
2832,76 
2827,68 

2822.65 
2817.49 
28  1 2,1  6 
2806,75 
2801 .25 

=795,69 

2790,13 

2784.36 

2778.64 

Grains. 

2859,7! 

2855.32 

2850.88 

2846,16 

2841,52 

2836,69 

2831.90 

2826.90 
282  t. 78 
2816,63 
2811,23 
2805,85 
2800,40 

2794.91 

2789.32 

Grains. 
2867,1  2 
2863,16 
2859,06 
2854,67 

2850.29 

2845,72 

2841 ,10 

2836.30 
283. ;6t 
2826.56 
2821.38 
2866,32 
281 1.05 
2805,79 
2800,25 

Grains. 

2874.43 

2870,87 

2867.08 

2863,04 

2858.96 

2854-75 

2850,50 

2895.97 

28  j 1 -4  2 
2836,80 
2831,92 
2827,1  2 
2822,15 
281  7,08 
28l  l,8o  J 

Grains. 
288, .34 

2878.21 
2874,81 

2871.22 

2867.52 
2863,75 
2859,87 
2855,65 

2851.53 

2847,14 

2842,56 

2838,07 

283338 

2828,46 

2823,55 1 

Grains. 

2887,77 

2885,06 

2882.30 
2879,22 
2875,98 
2872,67 
2869,15 
2865,45 
2861,63 
2857,70 
2853,38 
2849,28 
2844,81 
2840,26 

2835.30 

Grains. 
2894,22 
2892.07 
2889.78 
2887,33 
2884,57 
2881 ,69 
2878,72 

2875.49 

2872,06 

2868.49 
2864,54 
2860,86 
2856,80 
=852,47 
2848,18 

Grains. 

=900,85 

2899,31 

2897.61 

2895.67 

=893,58 

2891.11 

2888.62 
2885,85 
2882,90 

2879.67 
2876,22 
2872,88 
2869,16 
2865,15 
286^,12 

Grains. 

2908,21 

29°7,45 

2906,39 

2904.98 

29°3,39 

2901,42 

2899-35 

2897.09 

2894.56 
2891.79 
2888.7-4 

2885.56 
2S82.24 
2878.71 

2875,07 

Grains. 

2917,19 

2916,95 

2916.41 

2915,55 

2914.42 

2913,02 

2911,32 

2909.43 
2907-33 

2905.04 
2902,35 

2899-55 

2896,58 

2893.44 

2890.04 

Grains. 

2928.80 
2928,99! 
2928,93 
29=8,49 

2927.81 
2926,73 
2925-50 
2923,90 
2922,24 

2920.1  7 

2917.83 
29J5>46 

2912.84 

2910.02 
2906,97 

ii’  0. 

r,i4 

M5 

,40 

:°5 

>34 

>39 

*66 

>97 

>07 

>9- 

>7C 

,o.fi 

>34 

TABLE 

11. 

Real  fpeclfic  gravities  at  the  different  temperatures. 

C 

To  face  p 

• I7lt 

Heat. 

The  pure 
fpirit. 

100  grains 
of  fpirit  to 

5 grains 
of  water. 

100  grains 
of  fpirit  to 
10  grains 
of  water. 

100  grains 
of  fpirit  to 
15  grains 
of  water. 

100  grains 
of  fpirit  to 
20  grains 
of  water. 

100  grains 
of  fpirit  to 
25  grains 
of  water. 

100  grains 
of  fpirit  to 
30  grains 
of  water. 

100  grains 
of  fpirit  to 
35  grains 
of  water. 

100  grains 
of  fpirit  to 
40  grains 
of  water. 

100  grains 
of  fpirit  to 
45  Sra,ns 
of  water. 

100  grains 
of  fpirit  to 
50  grains 
of  water. 

100  grains 
of  lpirit  to 
55  Srains 
of  water. 

100  grains 
of  lpirit  to 
60  grains 
of  water. 

100  grains 
of  fpirit  to 
65  grains 
of  water. 

3° 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

,83896 

,83672 

,83145 

,832*4 

,8=977 

,81736 

,8=500 

,82262 

,82023 

,81780 

,81530 

,81283 

,81039 

,80788 

,80543 

.84995 

,84769 

,84539 

,84310 

,84076 

,83834 

,83599 

,83362 

,83124 

,82878 

,82631 

,82386 

,82142 

,81888 

,81643 

,85957 

,85729 

,855°7 

,85277 

,85042 

,84802 

,84568 

,84334 

,84092 

,83851 

,83603 

,83355 

,83m 

,82860 

,82618 

,86825 

,86587 

,86361 

,86131 

,85902 

,85664 

,85430 

,85193 

,8495' 

,84710 

,84467 

,84221 

,83977 

,8372.4 

,83478 

,87585 

,87357 

,87134 

,86907 

,86676 

,86441 

,86208 

,85976 

,85736 

,85493 

,85248 

,85006 

,84762 

,84511 

,84262 

,88282 

,88059 

,87838 

,87613 
,87384 
,8715° 
,86,,,  8 
,86686 
,86451 
,862 1 2 
,85966 

,85723 

,85483 

,85232 

,84984 

,88921 

,88701 

,88481 

,88255 

,88030 

,87796 

,87568 

,87337 
,87105 
,8685 j 
,86623 
,86380 
.8613O 

,85646 

,89511 

p,i 

,88849 

,88626 

,87938 

>87705 

587  [(it> 
,87228 
,86984 
,86743 
,86499 
,86254 

,90054 

,89839 

,89617 

,?9396 

,89174 

488945 

788720 
,88490 
.88254 
,88018 
,87776 
>' 8 754i 

,87302 

.87060 

,868l3 

>90558 

>90345 

,90127 

,89909 

,89684 

,89458 

,89232 

,89006 

,88773 

,88538 

,88301 

.88067 

•87827 

,87586 

>87340 

,91023 
.9081 1 
,90596 
,90380 
,90160 

,89933 

,89707 

,89479 

,89252 
,89018 
,88781 
,88551 
,8831 2 
,88069 
,87824 

>9*449 

,91241 

,91026 

,90812 

,90596 

,90367 

,90144 

,89920 

,89695 

,89464 

,89225 

,88998 

,88758 

,88521 

,88271 

,91847 

,91640 

,91428 

,91211 

,90997 

,90768 

>90549 

,90328 

,90104 

,89872 

>$9639 

,89409 

>89173 

,88007 

,88691 

,92217 

,92009 

>9*799 

•9*584 

>9*370 

,9*144 

,90927 

.90707 

,90484 

,90252 

.90021 

.89793 

,89556 

,69322 

,85082 

Heat. 

100  grains 
of  fpirit  to 
70  grains 
of  water. 

100  grains 
of  fpirit  to 
75  grains 
of  water. 

100  grains 
of  fpjrit  to 
80  grains 
of  water. 

100  grains 
of  fpirit  to 
85  grains 
of  water. 

100  grains 
of  fpirit  to 
90  grains 
of  water. 

roo  grains 
of  fpirit  to 
95  grains 
of  water. 

ico  grains 
of  fpirit  to 
100  grains 
of  water. 

95  grains 
of  fpirit  to 
too  grains 
of:  water. 

90  grains 
of  fpirit  to 
100  grains 
of  water. 

85  grains 
ot  fpirit  to 
xoo  grains 
of  water. 

80  grains 
of  fpirit  to 
ioc  grains 
of  water. 

75  g™ins 
of  fpirit  to 
100  grains 
of  water. 

70  grains 
of  fpirit  to 
100  grains 
of  water. 

65  grains 
of  fpirit  to 
100  grains 
of  water. 

3=> 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

,92563 
,92355 
,92151 
,91937 
,91723 
,9 '502 
,91287 
,91066 
,90847 
,90617 

,90385 

,90157 

,89925 

89688 

,89453 

,92889 

,92680 

,92476 

,92264 

,92050 

,91837 

,91622 
,91400 
,91 181 
,90952 
790723 
,90496 
,90270 
,90037 
,89798 

>93>9». 

,92986 

,92783 

,92570 

,92358 

,92145 

,91933 

,91715 

,91493 

.91270 

,91042 

,90818 

,90590 

>90358 

>90.123 

,93474 

,93274 

,93072 

,92859 

,92647 

,92436 

,92225 

,92010 

>91793 

,91569 

>9*34© 

>9 1 1 1 9 

,90891 

,90662 

,90428 

>93741 
>93541 
>93341 
>93131 
,92919 
- >927°7 
,92499 
,92283 
,92069 

,91849 

,91622 

>9M03 

>9H77 

>90949 

,90718 

,93991 

,93790 

,93592 

,93382 

,93177 

,92963 

,92758 

,92546 

,92333 

,92m 

,91891 

,91670 

,91446 

,91221 

,90992 

,94222 

,94025 

,93827 

,93621 

,93419 

,93208 

,93002 

,92794 

,92580 

,92364 

,92142 

,91923 

,91705 

.91481 

,91252 

,94447 

,94249 

,94058 

,93860 

>93658 

,93452 

,93247 

,93040 

,92828 

,92613 

192393 

>92179 

,91962 

,91740 

,91513 

,94675 

,94484 

,94295 

,94096 

,93897 

,93696 

,93493 

,93285 

,93076 

,92865 

,92646 

,92432 

,92220 

,91998 

,9,769 

,94920 

,94734 

,94547 

,94348 

,94149 

,93948 

,93749 

,93546 

,93337 

,93132 

,92917 

,92700 

,92491 

,92272 

,92047 

,95173 

,94988 

,94802 

,94605 

,94414 

,94213 

,94018 

,93822 

,93616 

,93413 

,93201 

,92989 

,92779 

,92562 

,92346 

,95429 

,95246 

,95060 

,94873 

,94683 

,94486 

,94296 

,94099 

,93898 

■93695 
,93 186 

,93282 

,93075 

,92858 

,92646 

,95681 

,95502 

,95326 

,95143 

.94958 

,94767 

,94579 

,9-1388 

,94193 

,93969 

•93765 

■93562 

,93361 

,9317° 

,92957 

>95944 

>9577- 

,95602 

>95423 

>95243 

>95057 

,94876 

,94689 

,94500 

>94301 

■94102 

,93902 

>93703 

>93497 

.93293 

Heat. 

60  grains 
of  fpirit  to 
100  grains 
of  water. 

55  grains 
of  lpirit  to 
100  grains 
of  water. 

50  grains 
of  fpirit  to 
100  grains 
of  water. 

45  grains 
ot  fpirit  to 
100  grains 
of  water. 

40  grains 
of  fpirit  to 
100  grains 
of  water. 

35  grains 
of  fpirit  to 
100  grains 
of  water. 

jo  grains 
of  fpirit  to 
100  grains 
of  water. 

25  grains 
of  fpirit  to 
too  grains 
of  water. 

20  grains 
of  fpirit  to 
100  grains 
of  water. 

15  grains 
of  fpirit  to 
100  grains 
of  water. 

10  grains 
of  fpirit  to 
100  grains 
of  water. 

5 grains 
of  fpirit  to 
100  grains 
of  water 

Water. 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

90 

95 

100 

,96209 

,96048 

,95879 

,95705 

,95534 

,95357 

,95181 

,95000 

,94813 

,94623 

,9443' 

,94236 

,94042 

,93839 

,93638 

,96470 

,96315 

,96159 

■95993 

,95831, 

,95662 

,95493 

,953i8 

,95‘39 

,94957 

,94,68 

,94579 

,94389 

,94'96 

,93999 

,96719 

,96579 

,96434 

,96280 

' 

,95966 

,95804 

,9563,5* 

>95469 

,95292 

,95'n 

194932 

,94748 

■94563 

,94368 

,96967 

,96840 

,96706 

,96563 

,96420 

,96272 

,96122 

,95962 

,95802 

,95638 

>95467 

>95297 

>95  *23 
>94944 
>94759 

,97200 

,97086 

,96967 

,96840 

,96708 

,96575 

,96437 

,96288 

,96143 

,95987 

,95826 

,95667 

,95502 

,95328 

,95i52 

,97418 

,97319 

,97220 

>97HO 

,96995 

,96877 

,9675= 

,96620 

,96484 

,96344 

,96192 

,96046 

,95889 

,95727 

,95556 

,97635 

,97556 

,97472 

,97384 

,97284 

,97181 

,97074 

,96959 

,96886 

,967p8 

,96568 

,96i37 

,96293 

,96139 

,95983 

,97860 

,97801 

>97737 

,97666 

>975^ 

,97500 

>97409 

,97309 

,97203 

,97086 

,96963 

,96843 1 
,96711 

,96568 

,96424 

,98108 

.08076 

)98033 

,97980 

>979-0 

>97847 

>97771 

,97688 

>97596 

•97495 

:97385 

,97271 

>97153 

?970?5 

,96895 

,98412 

198397 

,98373 

,98338 

,98293 

,98239 

,98176 

,98106 

,98028 

>97943 

,97845 

,97744 

,97637 

,97523 

,97401 

,98804 

.98804 

,98795 

,98774 

,98745 

.98702 

.98654 

■98594 

,98527 

,98454 

.98367 

.98281 

,98.85 

,98082 

,97969 

,99334 

,99344 

,99345 

,99336 

,99316 

,99284 

,99244 

,99194 

,99134 

,9^066 

,98991 

,98912 

,98824 

,967  29 
,98625 

1 ,00090 
1.00094 
1,00086 

1 ,00068 
1,00038 

1 ,00000 

>99950 

,99894 

,99830 

,99759 

.99601 

,9959s 

,99502 

,99402 
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XXII.  Supplementary  Report  on  the  he(l  Method  of  proportioning  the  Excife  on  Spirituous 
Liquors.  By  Charles  Blagden,  M.  D.  F.  R.  S. 

IN  the  report  on  the  firft  experiments  to  which  this  is  a fupplement,  Dr.  Blagden 
introduced  the  following  remark.  “ It  muff  be  obferved,  that  Mr.  Gilpin  ufed 
M the  lame  mixture  throughout  all  the  different  temperatures,  heating  it  up  from  30° 
“ to  100°  ; hence  fome  fmail  error  in  its  ftrength  may  have  been  occafioned,  in  the 
“ higher  degrees,  by  more  fpirit  evaporating  than  water ; but  this,  it  is  believed, 
“ mud  have  been  trifling,  and  greater  inconvenience  would  probably  have  refulted 
“ from  interpofing  a frefh  mixture.” 

Now  it  was  afcertained  by  a fet  of  experiments  made  on  purpofe,  that  the  error  was 
greater  than  what  had  been  fuppofed,  though  not  fo  much  as  to  caufe  a difference  of 
more  than  a Angle  unite  in  the  third  place  of  decimals,  even  in  the  temperature  of  100, 
but  {fill  fufficient  to  induce  Dr.  Blagden  to  repeat  all  the  former  experiments,  con- 
jointly with.  a new  fet  for  alcohol,  diluted  with  more  than  an  equal  weight  of  water, 
to  which  length  only  the  firft  feries  of  experiments  had  gone. 

To  obviate  the  error  from  evaporation,  and  afcertain  what  each  mixture  loft  of  its 
ftrength  during  the  operation,  all  the  fluids  were  firft  weighed  at  6o°  before  they 
were  cooled  down  to  30°  ; from  30°  to  ioo°  they  were  weighed  at  every  50  as 
before,  confequently  twice  at  6o°,  and  laftly,  being  heated  to  ioo°,  and  brought  down 
to  6o«  they  were  weighed  once  more. 

The  funnel  Was  made  to  hold  only  fifteen  grains  offpirits. 

Under  thefe  precautions  the  two  adjoining  tables  are  drawn  up  like  the  tables  in  the 
former,  report,  but,  as  alcohol  was  taken  for  the  fixed  quantity  in  the.  firft  half,  fo 
water  is  taken  for  the  fixed  quantity  in  the  laft:  half . which,  therefore,  confifts  of  mix- 
tures containing  all  100  grains  of  water,  with  95  grains,  90,  85,  and  fo  on  fuccef- 
fively,  of  alcohol,  till  the  laft  column  is  pure  water.  This  arrangement  will  be  clear 
to  every  one,  on  reading  the  title  of  each  column  of  the  tables.  The  firft  table  gives 
the  aCtual  weights,  at  the  even  degree  of  the  thermometer,  corrected  for  the  eva- 
poration j and  the  fecond  table- gives  the  fpecific  gravities,  calculated  from  thofe 
weights,  with  the  fame  allowance  and  corrections  as  were  fpecified  in  the  original 
Report,, 
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Nouveaux  Memoir  cs  de  f Academie  Imperiale  et  Roy  ale  de  Sciences 
& Belles  Lettres  de  Brujfels . Tome  Premier . 

New  Memoirs  of  the  Imperial  and  Royal  Academy  of  Sciences  and 
Belles  Letters , at  Brujjets.  Vol.  I.  4to.  1788,  Fait  I.  Sciences 
and  Arts, 

T'H  E Bruffels  Academy  had  already  publifhed  Four  volumes  of  Memoirs,  when 
they  determined  upon  commencing  a new  feries,  under  the  prefent  title.  This 
has  induced  us,  though  the  date  runs  farther  back  than  the  limit  of  our  propofals,  to 
include  it  within  our  plan,  that  our  readers  may  poffefs  a complete  view  of  this  na- 
tional work,  according  to  its  prefent  and  future  eftablifhment. 

With  refpeCt  to  * the  Hijiory  of  the  Academy , and  the  Analyjes  of  Memoirs  of  an  old 
date>  with  which  the  volume  commences,  we  fhall  pafs  them  over  as  carrying  us  fur- 
ther than  is  neceffary  for  our  purpofe ; and  fhall  begin  with  the  firft  paper  of  the  new 
feries. 


A general  View  of  the  lateft  Advancements  in  the  Academical  Sciences , and  of  what  remains  to 
carry  them  nearer  to  Perfection.  By  the  Abbe  Mann.. 

AFTER  fome  obfervations  on  the  utility  of  fuch  general  views,  the  writer  goes 
through  an  enumeration  of  the  particular  fubjeCts  in  queftion.  He  begins  with 
.Mathematicsy  in  the  higheft  branches  of  which  he  finds  little  done  fince  the  labours  of 
Newton  and  Leibnitz,  except  attempts  to  facilitate  and  generalife  the  modes  of  cal- 
culation which  they  had  invented.  Several  obfeurities  ftill  remain  to  be  cleared  up  in 
pure  analyfiSy  and  in  the  calculation  of  infinitefimals.  A general  method,  not  by  approxi- 
mation, but  by  which  an  abfolute  integration  of  all  poffible  feries  might  be  arrived  at, 
is  the  great  difeovery  ftill  to  be  made. 

AJlronomy  has  within  a few  years  made  great  advances,  by  the  invention  of  achroma- 
tic telefcopes,  the  obfervations  made  in  different  parts  of  the  globe  of  the  tranfit  of 
Venus,  and  other  celeftial  phenomena,  and  particularly  by  the  difeovery  of  a new 
planet,  and  of  an  infinite  number  of  fixed  ftars,  by  Herlchel. 

The  improvements  in  Geography  are  very  confiderable,  and  are  principally  owing  to 
the  perfection  which  the  art  of  navigation  has  acquired.  By  means  of  the  lunar  tables 
and  marine  watches,  the  illuftrious  Cook  has  been  able  to  vifit  the  remoteft  parts  of 
the  globe,  and  clear  up  many  doubtful  points  relative  to  the  exiftence  and  bounda- 
ries of  different  lands.  Still,  however,  a great  deal  remains  to  be  done  in  exploring 
the  internal  parts  of  vaft  traCts,  of  which  little  more  than  the  outlines  are  yet  known. 

Meteorology^ or  the  knowledge  of  the  atmofphere,  is  ftill  in  its  infancy.  Many  ob- 
fervations have  been  collected  j but  no  proper  analyfis  of  the  (hare  each  of  the  va- 
rious caufes  of  atmofpherical  changes  has  in  their  production,  which  is  the  only  bafis  of 
true  fcience  on  this  fubjeCt,  has  hitherto  been  attempted. 

The  doCtrines  refpeCting  air , fire,  and  the  eleClric  fluids  have  been  much  elucidated 
»by  the  enquiries  of  many  ingenious  experimentalifts,  but  much  is  ftill  to  be  done ; 
and  the  firft  principles  of  chymijtry  are  yet  to  be  reduced  to  certainty. 

Mineralogy 
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Mineralogy , and  Metallurgy  have  been  greatly  Improved  by  the  Germans  and  Swedes 
*in  particular ; Botany  has  had  numerous  votaries  in  various  countries ; and  the  other 
branches  of  Natural  Hijlory  have  been  ftudied  with  ardour,  not  only  in  Europe,  but  by 
European  travellers  in  every  quarter  of  the  world.  [. 

Such  are  the  general  views  afforded  by  this  paper,  which  concludes  with  a compli- 
ment to  thofe  lovereigns  who  diftinguifh  themfelves  as  patrons  of  lcience. 

iiMimi*"" 

On  the  Deluges  mentioned  by  the  Ancients  ; with  Joms  phyfical  and  mathematical  Confidera- 
tions  on  thefe  Calajlrophes.  By  the  Abbe  Mann. 

TH  E real  or  fabulous  Deluges  mentioned  by  the  ancients,  may  be  reduced  to  fix 
or  feven ; and,  though  fome  authors  have  endeavoured  to  reprefent  them  all 
as  imperfect  traditions  of  the  univerfal  deluge,  the  Abbe  does  not  doubt  that  they 
refer  to  various  real  and  diftinft  events  of  the  kind.  1.  The  fubmerfion  of  the  Atlan- 
tis of  Plato,  probably  was  the  real  fubfidence  of  a great  ifland  ftretching  from  the  Ca- 
naries to  the  Azores,  of  which  thofe  groups  of  iflets  are  the  relics.  2.  The  deluge  in 
the  time  of  Cadmus  and  Dardanus , placed  by  the  beft  chronologifts  in  the  year  1477 
B.  C.  is  faid  by  Diodorus  Siculus  to  have  inundated  Samothrace,  and  the  Afiatic  Ihores 
of  the  Euxine  fea.  3.  The  deluge  of  Deucalion  which  the  Arunidelian  marbles  fix  at 
1529  B.  C.  overwhelmed  Theffaly.  4.  The  deluge  of  Ogyges  placed  by  Acufilaus, 
in  the  year  anfwering  to  1796  B.  C.  laid  wafte  Attica  and  Bceotia.  With  the  poetical 
and  fabulous  accounts  of  Deucalion’s  flood  are  mingled  feveral  circumftances  of  the 
univerfal  deluge ; but  the  beft  writers  atteft  the  locality  and  diftinftnefs  both  of  the 
flood  of  Deucalion,  and  of  Ogyges.  5.  Diodorus  Siculus,  after  Manetho,  mentions  a 
flood  which  inundated  all  Egypt  in  the  reign  of  Ofiris-,  but  in  the  relations  of  this 
event  are  feveral  circumftances  refembling  the  ftory  of  Noah’s  flood.  6.  The  account 
given  by  Berofus  the  Chaldean,  of  an  univerfal  deluge,  in  the  reign  of  Xijuthrus , evi- 
dently relates  to  the  fame  event  with  the  flood  of  Noah.  The  Perfian  Guebres,  the 
Bramins,  Chinefe,  and  Americans  have  alfo  their  traditions  of  an  univerfal  deluge. 
The  account  of  the  deluge  in  the  Koran  has  this  remarkable  circumftance ; that  the 
waters  which  covered  the  earth  are  reprefented  as  proceeding  from  the  boiling  over  of 
the  cauldron  or  oven  Tannour,  within  the  bowels  of  the  earth ; and  that,  when  the 
waters  fubfided,  they  were  fwallowed  up  again  by  the  earth.  The  Abbe  then  gives  a 
fummary  of  the  Scripture  account  of  the  deluge,  from  which  it  clearly  appears,  that 
part  of  the  waters  came  from  the  .atmofphere,  and  part  from  under  ground  ; and  then 
proceeds  to  his  phyfical  remarks  on  the  mode  by  which  the  event  might  have  been 
produced. 

In  order  to  facilitate  the  conception,  he  takes  a globe  of  a toife  diameter,  to  which 
he  refers  the  calculations  belonging  to  the  globe  of  the  earth.  After  comparing  the 
lolid  contents  of  the  earth  fuppofing  it  a plain,  with  that  of  a concentric  globe,  paf- 
fing  through  the  fummitof  Chimborazo,  (the  higheft  known  mountain)  he  finds  the 
difference  of  the  two  quantities  to  amount  to  of  the  whole  ; which  laft  is  there- 
fore the  proportion  of  a fpherical  ring,  reaching  from  the  plain  of  the  earth  to  the  fum- 
mit  of  Chimborazo,  compared  with  the  globe  of  the  earth.  The  height  of  this 
mountain  on  a globe  of  a toife  in  diameter  would  be  only  of  a line.  A fpherical 
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ring  of  this  thicknefs  round  fuch  a globe  would  contain  as  many  cubic  inches  as  would 
equal  twelve  pints  of  Paris  meafure,  or  three  gallons  Engliih.  Now  the  Abbe  thinks 
that  fuch  a quantity  of  water  thrown  out  of  a globe  fix  feet  in  diameter  upon  its  fur- 
face,  by  the  force  of  internal  fire,  is  but  a moderate  exertion  of  a power  eafily  con- 
ceivable. 


Differ tation  on  the  Syrtes , and  the  Tides  of  the  Mediterranean.  By  the  Abbe  Mann-. 

BY  the  name  of  Syrtes3  the  ancients  underftood  two  large  fhoals  fituated  on  the 
African  coaft  between  Cyreniaca  and  Byzacene,  at  the  diftance  of  150  leagues 
afunder.  They  called  the  Syr  tic  Jea>  all  the  fpace  comprehended  by  the  coafts  of  thofe 
two  regions,  bounded  on  the  eaft  by  Cape  Razat,  and  on  the  weft  by  Cape  Bona,  form- 
ing a vaft  gulph  200  leagues  wide,  and  80  in  depth,  open  to  the  north -eaft.  The  great 
Syrtis  was  the  eafternmoft,  in  what  is  now  named  the  Gulph  of  Sidra.  The  little  Syrtis 
was  to  the  weft,  between  the  ifie  of  Jerba  (formerly  Meninx  and  Lotophagitis)  and  that 
of  Kerkenis,  (formerly  Cercina.)  The  Syrtes  are  now  called  the  Shoals  of  Barbary . 

After  this  geographical  defcription,  the  Abbe  gives  various  quotations  from  ancient 
authors,  in  verfe  and  profe,  to  fhow  the  terrific  ideas  always  entertained  of  the  fand 
banks,  proceeding  from  their  fhifting  and  uncertain  nature,  whence  they  proved  the 
fure  deftrudtion  of  the  fhips  engaged  among  them.  He  concludes,  however,  that  they 
were  in  reality  little  different  from  the  banks  on  the  coaft  of  Flanders ; and  that  the 
ebbing  and  flowing  fea  covering  them,  fo  much  fpoken  of  by  the  ancients,  was  no 
other  than  the  tides t regular  in  calm  weather,  and  irregular  in  ftorms. 

It  is  a common  opinion  that  there  are  no  tides  in  the  Mediterranean,  but  this  is  not 
univerfally  true.  The  knowledge  of  the  ancients  concerning  the  tides  was  very  li- 
mited ; and  indeed  the  feas  they  chiefly  frequented  could  give  therrl  no  exaft  ideas  of 
tides.  Bernoulli  and  De  la  Lande  have  demonftrated  that  in  detached  feas  the  tides 
are  proportional  to  their  extent  in  longitude  ; and  from  their  calculations,  the  Caf- 
pian,  Euxine,  Baltic,  and  great  part  of  the  Mediterranean,  can  have  no  fenfible  tides  for 
want  of  longitudinal  extent.  There  are  four  places  in  the  Mediterranean  in  which 
tides  are  obferved  ; in  the  Syrtic  fea,  the  Adriatic,  the  Faro  of  Meflina,  and  rite  Eu- 
ripus  feparating  the  ifle  of  Negropont  from  the  main  of  Greece.  The  Faro  and  Eu- 
ripus  being  narrow  channels,  in  which  the  fea  is  afted  upon  by  the  winds  as  well  as  the 
moon,  may  be  regarded  rather  as  having  currents  than  tides.  The  Adriatic  has  a cur- 
rent along  its  eaftern  fide  which  forms  regular  tides,  moft  fenfible  on  approaching  its 
extremity.  That  there  are  tides  in  the  Syrtic  fea  is  proved  not  only  from  theory,  but 
from  the  teftimony  of  Dr.  Shaw,  and  M.  de  Chabert,  ocular  witneffes.  To  thefe, 
then,  joined  to  the  loofe  light  texture  of  the  fands  compofing  the  Syrtes,  refembling 
that  of  the  fands  on  the  neighbouring  defarts,  may  be  attributed  the  changeable  na- 
ture of  thofe  famous  flhoals,  which  in  the  imperfect  ftate  of  ancient  navigation,  might 
juftly  inlpire  dread  in  mariners.  The  Flemifh  banks,  though  more  folid  in  their 
texture,  and  thoroughly  examined  in  all  parts,  are  even  at  prefent  the  caufe  of  nu- 
merous fliipwrecks  every  year. 
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Memoir  on  the  Cryfiallizations  of  Water , or  Cryjlals  of  Ice,  newly  dif covered. 

By  M.  De  Launay. 

THE  winter  1783-4  was  extremely  fevere.  At  the  breaking  up  of  the  ice  in 
the  Danube  the  obftruftion  of  the  river  at  Vienna  caufed  a great  inundation, 
after  the  retreat  of  which  avaft  quantity  of  large  pieces  of  ice  were  left  behind,  which 
prefentedthe  following  phaenomena.  When  they  began  to  feel  the  influence  of  the 
thaw,  lb  as  to  become  moift  on  the  furface,  their  upper  fuperficies  prefented  a number 
of  fmall  right  lines  running  in  different  directions,  which  together  compofed  moftly 
hexagonal,  fometimes  pentagonal,  and  rarely  quadrilateral  figures. 

On  ftriking  the  furface  vertically  with  the  end  of  a cane,  the  cryffals  of  which  thefe 
figures  were  the  fummits,  detached  like  a bundle  of  faggots,  exhibiting  prifms,  or 
rather  truncated  pyramids  of  fix,  five,  or  four  fides.  The  manner  in  which  thefe 
were  united  to  form  the  piece  of  ice  was,  that  they  flood  alternately  with  their  bafes 
upwards  and  downwards,  fo  as  to  lock  together,  and  fill  up  the  folid  contents  of  the 
mafs.  This  circumflance,  with  their  fhape,  is  fhewn  in  the  annexed  plate.  See 
Plate  VIII.  Fig.  2. 

No.  1.  is  a mafs  of  ice,  in  which  the  truncated  pyramids  A.  B.  C.  have  their  bafes 
turned  downwards,  and  thofe  marked  D.  E.  and  F.  upwards. 

No.  2.  is  an  hexangular  truncated  pyramid,  with  three  larger  and  three  fmaller  fides  j 
a large  one  oppofite  to  a fmall  one. 

No.  3.  A pentagonal  truncated  pyramid. 

No.  4.  Alfo  pentagonal,  but  with  two  fides  fo  fhort  that  the  whole  feems  rather 
like  a triangle  with  two  of  the  angles  truncated. 

No.  5.  A four-fided  prifin  compofed  of  four  parallelipipeds,  one  broken. 

The  writer  has  remarked  other  maffes  of  ice,  the  internal  part  of  which  was  arran- 
ged in  Jlrice,  fome  as  fine  as  thofe  of  Gypfum,  others  coarfer.  Thefe  ftrias  are  in  rea- 
lity fmall  prifms  united  in  parallel  lines. 

In  confidering  the  mechanifm  by  which  the  cryffals  above  defcribed  are  formed, 
1V1.  De  Launay  infers  that  the  principles  of  cryftallization  laid  down  by  Macquer,  and 
applied  to  the  formation  of  ice  on  the  furface  of  ftill  water,  viz.  that  the  particles  are 

brought  nearer  each  other  by  the  fubftraCtion  of  the  matter  of  fire will  not  apply 

in  this  cafe,  fince  the  appearance  of  cryffals  did  not  take  place  till  after  the  operation 
of  a warmer  air.  A more  probable  explanation  of  the  faCt  would  be,  to  fuppofe  that 
the  intromiffion  of  particles  of  fire  from  the  atmofphere,  penetrating  the  mafs  of  ice 
in  directions  determined  by  the  arrangement  of  the  integral  particles  of  the  water,  was 
the  agent ; or  elfe,  the  beginning  diminution  in  bulk  of  the  ice  in  the  procefs  of 
thawing,  producing  internal  cracks,  in  directions  fimilarly  determined. 


Memoir:  What  are  the  Objlacles  to  a better  Cultivation  of  the  Ardennes,  and  hozu  are  they  to 

be  remedied?  By  the  Abbe  Marcy. 

rPHE  Ardennes  form  a part  of  the  province  of  Luxemburg.  Compared  to  the 
fertile  province  of  Flanders,  they  are  more  diffant  from  the  fea,  higher,  and 
colder.  They  abound  in  wide  commons,  which  only  afford  a poor  fuftenanee  to  a 
fmall  breed  of  cattle.  The  arable  lands  lie  fallow  every  third  year,  and  produce  thin 
crops  of  rye  or  oats.  The  caufes  of  the  imperfeCt  culture  of  this  diftrict  are,  the  at- 
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tachment  of  the  people  to  their  fyftem  of  commons,  whereby  they  lofe  all  the  advan- 
tage of  the  manure  produced  by  cattle  fed  in  the  yard  and  fcable,  and  at  the  lame 
time  rear  a half-llarved  breed  which  yields  little  milk  ; and  their  unwillingnefs  or  in- 
ability to  follow  an  improved  plan  of  farming.  The  writer  is  lenfible,,  that  if  in  the 
prefent  date  of  things  the  commons  were  taken,  from,  the  poor,  they  would  be  abfo- 
lutely  ruined  ■,  but  he  would  have  them  gradually  brought  to  rear  their  cattle  at  home 
and  fave  the  manure,  to  fold  their  fheep  part  of  the  year,  to  be  taught  by  the  example 
of  fome  good  farmer,  encouraged  to  fettle  there,  a better  fydem  of  agriculture  ; and 
finally  he  propofes  that  the  commons  fhould  be  divided  between  the  lords  and  the 
commoners  on  certain,  conditions,  with  an  obligation  to  put  the  lots  into  culture 
within  three  years,  on  pain  of  forfeiture. 


Memoir  on  the  'Preservation  of  Aliments.  By  the  Abbe  Mann. 

ALIMENTS  are  dry  or  liquid.  The  dry  are  taken  from  the  animal  or  vege- 
table kingdom.  It  is  the  prefervation  of  the  latter  that  is  the  fubjedt  of  this 
Memoir.  The  author  begins  with  a lift  of  vegetable  aliments,  divided  into  the 
heads  of  Grains , Fruits , Leaves , and  Rcotsy  of  which  he  enumerates  above  80  articles; 
All  of  thefe  he  fuppofes  capable  of  prefervation  in  a falutary  date  for  a year. 

The  methods  at  prefent  in  ufe  for  this  purpofe,  are, 

i.  Drying  by  the  open  air  in  the  fhade.  This  is  chiefly  employed  for  medicinal: 
and  pet  herbs. 

2.  Drying  in  the  fun,  or  by.  a very  moderate  fire  ; as  ufed  for  raifins,  currants; 
figs,  and  other  dried  fruits  ■,  and  fago. 

3.  Drying  in  an  oven.  Other  fruits.  Hops. 

4 Grilling  upon  clean  and  moderately  heated  iron  plates.  The  Chinefe  prepare 
tea  leaves  in  this  way. 

5.  Drying  by  means  of  a circulation  of  dry  or  warm  air.  M.  du  Hamel  du  Mon— 
ceau  propofed  granaries  with  Hales’s  ventilators.  The  Poles  and  Livonians  dry 
their  corn  in  buildings  having  a furnace  on  the  ground-floor  fupplied  with  air  only 
from  beneath,  which  when  heated,  pafles  through  the  lares  of  grain  on  the  upper 
floors,  to  an  opening  in  die  roof. 

6.  Baking  and  re-baking  in  an  oven-.  Bifcuit  ground  and  prefifed  down  in  iron- 
hooped  calks  will  keep  a number  of  years. 

7.  Salting.  This  is  done  either  with  or  without  fermenting..  The  former  is  the- 
method-  of  preparing  four  krout. 

8..  Marinating  with  vinegar,  fait  and  pepper.  This  is  pradtifed  on  fome  fruits  and 
tender  vegetables. 

9.  Preferving  with  fugar,  the  dry  and  the  modi  way.. 

10.  Preferving  in  brandy.. 

11.  Cutting  off  all  communication  with  the  external  air,  as  in  covering  feeds  with 
wax,  &c.. 

12..  Extradling  and  infpiffating  the  juices  of  alimentary  fubftances ; as  in  making 
robs.  Portable  foup  is  an  animal  preparation  of  this  kind. 

13  Keeping  in  dry  fand. 

The  writer  proceeds  to  examine  which  of  thefe  methods  is  bell  fuited  to  each  kind 
of  vegetable  matter.. 

Drying 
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Drying  in  ovens  moderately  heated is  a.  mode  applicable  to  a great  number  of  vege- 
tables ; as  potatoes,  turneps,  carrots,  legumes,  apples,  pears,  plums,  and  other  fruits. 
No  method  preferves  better  all  the  qualities  of  the  fubftance,  is  more  eafy  to  praCtife, 
or  more  efficacious.  It  deferves  to  be  generally  recommended.  Drying  by  the  circu - 
latkn  of  warm  air  is  excellent  for  grains  and  farinaceous  feeds,  but  inapplicable  to  other 
matters.  Salting  with  fermentation  may  be  ufed  to  all  kinds  of  leaves  and  roots,  and 
the  preparation- is  a great  prefervative  from  the  fcurvy.-  It  might  be  made  as  general 
as  drying  in  an  oven.  The  other  methods  belong  more  particularly  to  the  articles 
mentio  ied  under  them.  That  of  infpiffating  juices  of  fruits,  &c.-is  a very  effectual 
mode,  but  coftly,  and  chiefly  fitted  for  fea  ftores.-  None  of  them  can  juftly  be  ac- 
counted infalubrious. 

1 he  Abbe  then  touches  on  the  modes  of  preferring  water  fweet ; particularly  de- 
fcribing  an  experiment  tried  in  the  French  navy,  of  filling  a calk  with  water,  adding; 
both-  hands  full  of  quick  lime,  letting  it  ftand  for  five  or  fix  days,  then  pouring 
out  the  water  and  rincing  the  cafk,  and  afterwards  putting  in  the  water  intended  for 
the  voyage.,  By  this  method  water  was  kept  perfectly  fweet  during  a fix  month’s 
voyage  to  the  ifles  of  France  and  Bourbon.  The  quick-lime  was  found  to  have  made 
a thin,  coating  round  the  infide  of  the  cafk.. 


Memoir  on  the  infallible fign-  of  Death.  By  M.  Durondeau. 

AFTER  enumerating  the  various  opinions  of  authors  relative  to  the  figns  of  death, 
with  the  objections  that  have  been  made  to  them,  the  writer  recurs  to  putre- 
faction as  the  only  certain  one.  This  opinion,  which- caufed  a popular  outcry  againft. 
Winflow,  from  the  danger  the  living  would  be  expofed  to,  if  that  fign  of  death  were 
always  to  be  waited  for,  M.  Durondeau  endeavours  to  render  unobjectionable,  by  dif- 
tinguiffiing  the  two  fbtes  of  incipient  and  complete  putrefaction,  and  eftablifhing  his 
proofs  of  death  on  the  former,  when  , no  danger  can  arife  to  the  living.  The  chymical 
products  ofthefe  two  ftates,  he  alledges,  are  abfolutely  different,  acidity  being  that  of 
the  firft,  and  alkalefcence  of  the  fecond.  In  the  firft,  the  vapour  that  emanates  is  fixed 
air  or  aerial  acid,  joined  with  a certain  cadaverous  effluvium,  which  is  fufficiently  ma- 
nifeft  to  the  fenfes.  With  this  there  is  a glutinofity  of  the  humours,  which  exhale 
through  the  pores,  and  form  a clamminefs  upon  the  furface  of  the  body.  From  thefe 
two  figns  an  incipient- putrefaction  may  with  perfeCt  certainty  be  detected,  and  in  con- 
fequence  the  entire  abolition  of  life.  It  is  therefore  the  point  at  which  the  determina- 
tion ffiould  be  made,  and  the  body  interred,  without  waiting  for  the  fecond  ftate  in 
which  the  putridity  becomes  noxious..  He  diftinguifhes  the  putrid  exhalations  from 
living  bodies  in  cafes  of  gangrene  and  fphacelus,  from  thofe  of  dead,  the  former  being 
owing  to  the  vital  motion  and  heat,  and  ceafing  after  death.  To  that  there  is  no  danger 
of  miftaking  the  two  cafes.  He  does  not  think  it  neceffary  in  all  cafes  rigoroufly  to 
wait  for  interment  till  the  figns  of  incipient  putrefaction  appear,  but  in  thofe  in  which 
no  gradation  of  difeafe  has.  preceded, , as  afphyxies  in  general,.  hyfterics,  apoplexies,, 
external  injuries,  drowning,  fuffocating, .and  the  like. 


Continuation . 
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Continuation  of  the  Uifiory  of  Belgtc  Foffils.  By  the  Abbe  De  Witry. 

TH  E writer  begins  with  noting  fome  Angularities  of  natural  foffils  found  in  the 
Belgic  Provinces.  He  firft  mentions  appearances  arifing  from  terreftrial  fires, 
as  metallic  tinges  of  red  and  other  colours,  fometimes  changeable  like  the  Iris,  im- 
prefled  upon  the  furface  of  calcarious  ftones.  Thefe  tinges  are  only  fuperficial ; but 
the  cryftals  found  in  the  cavernous  parts  of  flones  are  tinged  throughout,  fo  as  to  re- 
femble  opals.  The  tinges  of  pebbles  found  in  the  currents  of  water  are  ftiil  of  a dif- 
ferent nature  ; being  diffufed  through  a cruft  of  enamel  with  which  they  are  covered. 
In  the  breaks  of  calcarious  ftones  are  frequently  met  with  fpathous  cryftallifations, 
fometimes  fprinkled  with  blue  cubical  cryftals,  probably  the  indications  of  copper. 

In  fome  limeftone  quarries  are  found  porous  or  pumiceous  ftones  generally  coated 
with  a whitilh  enamel,  which  have  been  looked  upon  as  proofs  of  ancient  volcanos  : 
but  the  writer  fuppofes  them  the  production  of  the  artificial  fires  of  lime-kilns  as  he 
likewife  does  other  remarkable  foffils  that  have  been  collected. 

He  next  proceeds  to  accidental  foffils,  fuch  as  uncommon  petrifieations  ; and  with 
refpect  to  fome  of  thefe,  which  reprefent  fome  of  the  fofteft  and  moft  delicate  parts  of 
infects,  he  cannot  conceive  that  they  are  real  converfions  of  fuch  parts  into  ftone,  'but 
fuppofes  that  they  are  only  the  hardened  impreffions  of  them.  The  upper  furface  of 
an  infect  becomes  covered  with  a liquid  earth,  which  dries  and  petrifies  around  it ; 
the  infe<5t  itfelf  in  length  of  time  entirely  decays,  leaving  its  inclofure  in  the  form  of  an 
exact  mould.  This  mould  is  afterwards  accidentally  filled  with  another  earth  incap- 
able of  uniting  with  it,  which  petrifying  forms  the  figure  of  the  infect  in  relief.  After 
this  manner  the  writer  explains  fome  petrifactions  of  this  kind,  of  which  he  annexes 
the  figures.  He  fubjoins  defcriptions  and  figures  of  a rare  petrifaction  which  he  fup- 
pofes a Fungites , of  an  uncommon  petrified  plant,  and  a very  large  Qrthoceratites. 


Memoir  of  feme  extintt  Volcanos  in  Germany,  By  the  Prince  de  Gallitzin. 

TH  E noble  writer,  after  beginning  with  fome  remarks  on  the  want  of  agreement 
in  the  nomenclature  of  different  mineralogifts,  efpecially  with  regard  to  mixed 
earths  and  volcanic  productions,  proceeds  to  exprefs  his  furprize  at  the  filence  of  na- 
turalifts  refpecting  the  extinct  volcanos  of  Germany,  which  are  extremely  numerous, 
and  open  to  common  obfervation.  Afcending  the  Rhine,  they  commence  beyond 
Bonn,  and  extend  as  far  as  Switzerland,  They  border  both  Tides  of  the  Maine,  and 
then  enter  Heffe  and  the  country  of  Fulda  in  a fcattered  manner,  and  terminate  be- 
yond Gottingen  towards  the  Elartz  foreft.  They  are  alfo  found  in  Mifnia,  Tranfyl- 
vania,  &c.  and  feveral  provinces  of  France  are  full  of  them.  The  prince,  in  his  fur- 
vey  of  .a  few  of  thofe  in  Germany,  began  with  thofe  of  Heffe.  The  firft  he  met  with 
was  that  of  Grebenftein  near  Geifmar.  It  yields  a Bafaltic  Lava.  The  mountain  of 
Carljherg  near  Caffel  is  decidedly  volcanic.  The  place  of  its  crater  is  diftinguifhable. 
Near  it,  under  a thin  layer  of  vegetable  mould,  are  porous  Lavas,  then  heavy  ones  full 
of  Schorls  which  give  them  a greenifh  hue.  Immediately  beneath  begin  the  Bafaltic 
Lavas  in  great  fhapelefs  blocks.  There  are  alfo  prifmatic,  fquare  and  pentagonal 
Bafaltes.  In  the  gravelly  Lavas  are  often  met  with  vitrefeent  and  calcarious  ftones 
perfectly  preferved,  and  uninjured  by  heat ; whence  the  writer  imagines  that  thefe 
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Lavas  may  have  been  only  aflies  proje<5ted  from  the  volcano,  and  afterwards  aggluti- 
nated by  the  fea-water,  which,  according  to  various  proofs,  once  covered  this  moun- 
tain. Mr.  De  Luc  fuppoles  this,  as  well  as  all  the  other  extinft  volcanos  of  this 
country,  to  have  been  Jubmarine , but  this  notion  is  inconfiftent  with  the  appearance  of 
the  projection  of  large  ftones  from  it  to  a confiderable  diftance. 

The  volcano  of  Lang-gins , near  Marpurg,  is  remarkable  for  the  fmallnefs  of  its 
Bafaltes.  It  alfo  yields  Iceland  agate  or  Obfidian  (tone,  and  Gallinaco  ftone. 

The  volcano  of  Saxenhaujen  or  Sandhofl,  near  Frankfort,  is  not  conical,  has  no  marks 
of  crater,  and  little  elevation.  Its  firft  ftratum  is  powdered  fea-lhells ; its  fecond,  the 
fame  mixed  with  a grey  earth,  followed  by  a grey  limeftone.  Then  begins  either 
brown  Trafs  (Tufa)  or  Balaltic  Lava,  containing  black  Schorls,  Chryfolites,  Zeolites, 
Chalcedonies,  and  tranfparent  mammillated  pieces  of  glafs,  fome  colourlefs,  others 
with  a hue  of  rainbow  or  mother-of-pearl.  Globofe  and  lamellated  Selenites  are  alfo 
found  in  the  firft  layer  of  fand  in  this  volcano.  In  the  Lavas  are  often  met  with  an 
iron-coloured  matter,  mammillated  and  lightly  ftriated  when  viewed  laterally.  Dr* 
Muller  takes  it  for  the  Platina  del  Pinto  of  the  Spaniards.  Another  unknown  matter 
found  in  abandoned  quarries,  refembling  the  yellow  fcoriae  taken  from  the  fides  of 
the  crater  of  Vefuvius,  is  fuppofed  by  Dr.  Muller  to  be  decompofed  or  regenerating 
Zeolites. 

In  front  of  this  volcano  is  that  of  Bokenheint , which  is  low,  and  has  pits  full  of  water. 
Among  its  Bafaltic  Lavas  are  fome  oval  ones  in  concentric  ftrata.  The  Bafaltes  of 
the  volcano  of  Fornich  are  prifmatic,  forming  a little  giants’  caufeway  open  to  the 
high  road.  The  environs  furnifh  Trafs  of  three  kinds,  whitifh,  grey,  and  brown,, 
which  is  a confiderable  article  of  commerce  with  Holland. 

The  volcano  of  Unckel  on  the  Rhine,  oppofite  to  the  village  of  that  name,  announces 
irielf  by  two  groups  of  Bafaltes  appearing  like  organ-pipes  above  the  bed  of  the  river, 
and  one  on  its  edge.  All  thofe  touched  by  the  water  are  white  as  chalk,  and  only  the 
upper  ones  have  prefer ved  the  bafaltic  hue.  The  mountain  is  not  lofty,  but  has  for 
ages  been  worked  in  quarries,  and  ftill  is  a true  magazine  of  Bafaltes.  They  are  in 
groups,  placed  upon  one  another,  their  form  various,  four,  five,  and  fix-fided  in  dif- 
ferent manners : they  are  black,  heavy,  hard,  ftrike  fire  with  fteel,  and  are  attrafied 
by  the  magnet.  They  are  covered  by  calcarious  earth.  The  prince  vilited  no  other 
volcanos.  He  obferved,  however,  the  mountain  of  Schomberg  near  Geifmar,  which  is 
conical,  and  has  a crater,  but  exhibits  neither  Lavas  nor  Scoriae,  but  only  an  im- 
menfe  ftream  of  red;  and  another  of  brown  earth,  which  he  conceives  may  be  lavas 
decompofed  by  time,  or  kinds  of  Pozzolane.  Similar  earths  are  found  in  many  other 
places. 

In  none  of  thefe  volcanos  did  he  meet  with  pumices,  fcoriae,  nor  fulphur.  Their 
Bafaltes  a good  deal  refemble  each  other,  but  with  manifeft  differences.  None  of 
them  are  articulated,  like  thofe  of  Antrim.  They  are  all  of  a fingle  piece,  varying 
in  length,  fcarcely  ever  with  more  than  fix  faces.  It  is  impoffible  to  fix  the  time 
when  thefe  volcanos  became  extin<5t,  or  to  decide  whether  or  no  they  have  been  fub- 
marine.  The  bed  upon  which  they  are  placed  feemed  to  the  writer  univerlally  gra- 
nitic, but  thofe  on  the  borders  of  the  Rhine  might  poffibly  be  quartofe. 

The  paper  concludes  with  a relation  of  a cylindrical  piece  of  flint  ufed  by  a peafant 
for  ftriking  fire,  from  which,  on  being  broken,  there  came  a fcore  of  fmall  filver 
pieces  current  at  Munfter  in  the  beginning  of  the  14th  century. 

Memoir 
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Memoir  on  Jome  Mineral  Subfiances  which  prefent  the  Phenomenon  of  Cryfiallization 

by  Retreat.  By  M.  De  Launav. 

BY  cryfiallization  by  retreat , the  writer  means  that  produced  by  the  drying  of  a 
fabftance  formed  the  moift  way,  the  effect  of  which  is  to  difunite  the  fubftance 
in  prifmatic  maffes.  What  chiefly  gave  him  this  idea  was  a Angular  ore  of  iron 
found  at  Offegg,  in  the  circle  of  Saatz,  in  Bohemia,  of  the  kind  known  in  French  by 
the  name  of  Mine  de  fer  limonenfe  (muddy  ore  of  iron)  in  German  by  that  of  Sitntp- 
fertz.  It  undergoes  a momentary  effervefcence  from  aquafortis ; its  colour  is  a deep 
reddifh  brown  ; its  texture  is  a compofition  of  prifmatic  columns,  pentagonal  and 
hexagonal,  cohering  by  their  fides,  and  perfectly  refembling  in  miniature  bafaltic 
columns.  Like  thefe,  too,  fome  are  jointed.  Expofed  to  the  open  air  the  roe  un- 
dergoes a fort  of  alteration,  in  which  its  prifms  difunite. 

A fpecimen  of  this  ore  which  he  particularly  defcribes,  and.  which  contained  alfo 
fome  curved  columns,  reminded  him  of  the  figure  of  Fingal’s  cave  in  the  ifie  of 
Staffaj  and  gave  him  an  idea  how  a vaft  mafs  of  columnar  Bafaltes  might,  by  the 
adtion  of  the  air,  undergo  fuch  a difunion  of  its  columns  as  to  produce  a cavern  of 
that  kind.  Thefe  analogies  in  Iris  opinion  confirm  the  notion  of  thofe  who  imagine 
that  Bafaltes  is  not  a true  lava,  but  a matter  originally  volcanic,  decompofed  and  at 
length  recompofed  in  the  moift:  way,  or  a muddy  lava  vomited  by  a volcano,  the 
drying  and  flrrinking  of  which  has  produced  a cryftallization  by  retreat,  like  that  of 
the  ore  of  Offegg. 

The  author  carries  ftill  further  this  idea,  and  fuppofes  all  ftriated  and  filamentous 
fubftances  of  the  mineral  kingdom  to  have  been  the  refult  of  fuch  a-  cryftallization. 
In  fupport  of  this,  he  lays  down  three  principles.  i.  That  molt  (tones  and  minerals 
have  been  formed  the  moift  way:  2.  That  ftriae  and  filaments  in  minerals  are  true 
prifmatic  cryftals-.  3.  That  from  the  external  fhapelefs  appearance  of  thefe  minerals 
they  could  not  have  been  cryftallized  the  ordinary  way.  As  fomething  analogous  to 
the  natural  reparation  of  the  prifms  in  the  Offegg  ore,  he  inftances  what  are  termed 
unripe. ^ and  ripe,  Afbefius,  and  fuppofes  that  in  the  latter  a fimilar  feparation  has  taken 
place,  but  not  in  the  former. 


A Miner alogic  Journey  and  Obfervations,  from  Bruffels , by  Wavre , to  Cour-St. -Etienne. 
By  the  Councellor  Franc.  Xav.  Burtin. 

THE  importance  of  the  objedts  met  with  in  this  tour,  is  entirely  local.  A fine 
black  chalk  which  might  be  made  an  article  of  commerce,  and  the  exiftence 
and  value  of  a lead  mine,  are  the  principal  topics. 


Effays  on  fome  Precipitations  of  Metals  and  Semimetals . By  M.  De  Beunie. 

THE  fubjedt  of  metallic  precipitations  has  hitherto  been  treated  chiefly  in  the 
metallurgic  way,  and  neither  have  the  precipitants  employed  been  numerous,  nor 
Eas  order  been  obferved  in  the  experiments.  The  intention  of  the  prefent  writer  is 

to 
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to  treat  of  them  chymically,  and  efpecially  with  a view  to  their  utility  in  the  arts  of 
painting,  dying,  printing,  and  enamelling.  Metallic  colours  are  known  to  be  the 
4110ft  durable  of  any,  but  their  ufe  is  hitherto  in  many  reipefts  confined  and  imperfed. 

CHAP.  I . On  the  Precipitation  of  Iron  diffolved  in  different  Adds . 

This  is  an  account  of  the  refult  of  experiments  made  with  the  folutions  of  iron  in 
the  three  mineral  and  the  acetous  acids,  with  the  addition  of  various  precipitants.  We 
lhall  give  only  the  concludons  drawn  from  them. 

1.  Iron  eafily  diffolves  in  the  four  above-mentioned  acids. 

2.  If  wool  be  palled  through  any  of  thefe  folutions  in  a laturated  date,  it  is  dyed  of 
a yellow  more  or  lefs  fixed ; but  the  nitrous  only  gives  a bright  yellow,  and  the  ma- 
rine a deep  gold-yellow. 

3.  Cotton  alfo  obtains  a fixed  yellow  dye  from  thefe  folutions ; but  that  of  the  ma- 
rine acid  gives  a colour  preferable  in  beauty  and  durability  to  any  ufed  by  the  cotton 
printers. 

4.  Iron  precipitated  from  any  of  thefe  folutions  by  the  Prufiian  alkali,  (known  by 
the  name  of  fuperphlogidicated)  yields  a true  Prufiian  blue,  of  different  fhades,  but 
poffrbly  not  durable. 

5.  Prufiian  blue  made  from  any  acid  is  not  foluble  in  the  vitriolic  acid.  All  the 
other  precipitates  of  iron  are. 

6.  Precipitates  made  by  liver  of  fulphur  afford  nothing  interefting  to  the  painter  or 
dyer. 

7.  Neither  do  thofe  made  by  arfenical  liver  of  fulphur. 

8.  Precipitates  made  by  fixed  alkali  afford  very  ufeful  colours,  particularly  from  the 
folution  .in  the  nitrous  acid,  which  are  of  a fine  yellow.  Thofe  with  the  marine  acid 
are  of  a good  brownifli  yellow.  As  dyes,  however,  they  are  of  no  extraordinary  utility. 

9.  Precipitates  with  the  volatile  alkali  differ  little  from  thofe  of  the  fixed. 

ro.  Precipitates  by  caudic  alkali  from  all  the  acids,  except  the  acetous,  yield  the 
fined  gold-yellow  that  can  be  feen,  which  would  be  peculiarly  ufeful  to  painters.  It 
cannot  be  imitated  by  any  mixture. 

11.  Infufion  of  galls  precipitates  iron  from  all  folutions  in  a black  powder ; the 
deepefl  and  fofteft  is  that  from  the  marine  folution.  It  would  be  very  ufeful  to 
painters.  The  vitriolic  folution  with  galls  dyes  wool  of  a lading  black,  but  gives 
only  a yellow  to  cotton.  The  marine  does  the  fame.  The  acetous  gives  a fixed 
"black  to  cotton,  but  a fugitive  one  to  wool.  Paper  being,  like  cotton,  a vegetable 
matter,  ink  to  write  upon  it  is  therefore  more  durable  and  deeper  if  made  with  an 
acetous  folution  of  iron,  than  with  a vitriolic. 

C H A P.  II.  On  the  Precipitation  of  Copper  diffolved  in  different  Adds. 

Vitnolated  copper  precipitated  from  its  folution  by  Prufiian  alkali  is  of  a dirty  blue, 
which  is  changed  to  brown  by  vitriolic  acid.  Precipitated  by  liver  of  fulphur,  it  im- 
parts a black  to  cotton,  at  "firft  light,  but  which  becomes  deeper  on  wafbing.  The 
precipitate  by  infufion  of  galls  gives  woollen  cloth  a yellowifh  chefnut  colour  which 
dands,  and  cotton  a deep  tawny,  which  is  alfo  durable. 

A folution  in  nitrous  add  precipitated  by  liver  of  fulphur  dyes  woollen  cloth  of  a 
good  olive,  which  dands  i precipitated  by  arfenical  liver  of  fulphur  it  gives  woollen 
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a deep  olive,  alfo  durable.  The  colours  on  cotton  are  fixed,  but  dull.  The  latter 
precipitate  forms  a very  deep,  foft,  black  powder,  that  would  be  ufeful  as  a pigment. 
The  precipitation  by  cauftic  alkali  dyes  wool  and  cotton  of  a blue,  changing  to  green 
on  wafhing,  which  is  fixed.  That  by  infufion  of  galls  dyes  wool  and  cotton  a durable 
fillemot. 

The  precipitates  from  folution  of  copper  in  marine  acid  all  give  fugitive  colours,, 
except  that  v/ith  cauftic  alkali,  which  dyes  woollen  of  a fine  blue  changing  to  deep 
fixed  green  on  walking ; and  that  with  infufion  of  galls,  which  dyes  cotton  of  a fixed 
brown. 

The  folution  in  vinegar  precipitated  with  arfenical  liver  of  fulphur  dyes  woollen  of 
a very  fixed  yellowilh  brown.  Precipitated  with  infufion  of  galls,  it  gives  a fixed, 
fillemot  to  cotton. 

C PI  A P.  III.  On  the  Precipitation  of  Tin. 

Tindifiolved  in  the  vitriolic  acid  and  precipitated  by  the  P ruffian  alkali  forms  a 
Pruffian  blue  much  brighter  than  the  common.  It  dyes  woollen  cloth  of  a bright 
royal  blue  which  Hands  the  fun  and  air,  but  not  foap.  The  precipitate  with  arfenical 
• liver  of  fulphur  is  of  a fine  jonquil-yellow,  which  it  imparts  to  wool  and  cotton. 
That  with  fixed  alkali  is  firfi:  of  a fullied  white,  but  afterwards  of  a pure  white,  much 
fuperior  to  ceruffe.  That  with  infufion  of  galls  dyes  -wool  and  cotton  of  a fawn-colour. 
The  marine  acid  folution,  with  arfenical  liver  of  fulphur  gives  a very  bright  and  fixed 
gold -yellow  to  wool  and  cotton.  With  fixed  alkali,  the  precipitate  is  a very  fine 
white  calx.  In  the  reflexions  on  thefe  experiments  the  author  expreffes  his  furprife 
that  Me  AT.  Monnet  and  Morveau  found  that  tin  precipitated  by  the  Pruffian  alkali 
gave  a fallow  colour,  whereas  he  procured  blue  or  bluifh  precipitates  from  all  the  acids. 
He  afterwards  obferves,  that  moft  vitriolic  acid  contains  fome  iron,  and  that  on  add- 
ing iron  to  the  folution  of  tin  in  the  marine  acid,  the  precipitate  was  a very  full  Pruffian 
blue.  It  may  further  be  remarked,  that  the  Pruffian  alkali  ufed  by  this  writer  is  made 
by  adding  to  oil  of  tartar,  Pruffian  blue  in  powder,  till  it  no  longer  lofes  its  colour,, 
whence  this  alkali  probably  contains  iron  in  folution. 

C PI  A P.  IV.  On  the  Precipitation  of  Lead. 

The  only  folution  of  lead  employed,  was  made  by  diluted  nitrous  acid.  This,  pre- 
cipitated by  arfenical  liver  of  fulphur,  formed  a red  orange  powder,  more  beautiful 
than  red  lead,  which  might  be  ufed  as  a pigment.  None  of  the  other  refults  are  in- 
terefting. 


Talks  of  Monies ,.  Weights  and  Meafures , Ancient  and  Modern , of  different  Nations,  with 
their  Valuation ; extracted  from  Authors  who  have  treated  thefe  Matters  with  the  greatefl 
Exadtnefs,  and  preceded  by  a Memoir  on  their  Nature , Authority  and  Ufe.  By  the 
Abbe  Mann.. 

r'F'*  HE  memoir  gives  a fhort  account  of  fome  attempts  to  eftablifh  a longitudinal 
| natural,  invariable,  and  univerfal  meafure  for  all  nations.  The  firfl:  noticed  is 
that  of  Greaves,  who  propofed  a ftandard  taken  from  a tomb  of  a Angle  piece  of  por- 
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phyrv,  and  the  chamber  containing  it,  in  the  largeft  of  the  pyramids  of  Egypt. 
MoutOn,  an  aftronomer  at  Lyons,  propofed  a rod  of  which  600,000  would  make  a 
degree  in  latitude,  and  he  remarked  the  number  of  vibrations  that  a pendulum  of  this 
length  would  make  in  30  minutes.  The  Abbe  Picard  made  a fimilar  proportion. 
From  that  time  the  principle  of  a ftandard  meafure  was  fought  in  the  pendulum. 
Condamine  propofed  that  of  an  equinoctial  or  equatoiial  pendulum  fwinging  feconds. 
The  Royal  Society  of  London,  and  the  Society  of  Arts,  occupied  themfelves  with  the 
fame  objeCt,  and  the  latter  in  1777  and  1781  offered  a prize  for  a ftandard  natural  and 
univerfil  meafure.  The  neareft  approach  to  it  was  that  of  Mr.  Thomas  Hatton, 
Clock  maker,  in  London,  whofe  method  was  to  take  the  difference  between  two  cen- 
tres of  fufbenfion,  one  fixed,  the  other  moveable,  on  the  fame  pendulum.  After  all, 
the  eftablilliment  of  an  uniformity  of  weights  and  meafures  is  probably  impracticable, 
whence  authentic  tables  of  thofe  of  different  countries  compared  with  each  other  muft 
be  of  effential  utility. 

The  Abbe  then  proceeds  to  enumerate  the  tables  he  is  to  give,  with  their  nature 
and  ufe.  As  thefe  are  for  the  moft  part  only  a compilation,  and  incapable  of  abridge- 
ment, we  (hail  content  ourfelves  with  copying  two  or  three,  which  we  conceive  will 
be  moft  acceptable  to  our  readers. 

The  following  is  a comparifon  of  the  As  Troy  of  Holland  and  the  Low  Countries, 
with  the  weights  of  England,  France  and  the  Empire.  It  is  to  be  premifed,  that 
gold,  fliver,  and  coins  are  weighed  by  the  marc  troy.  One  marc  troy  contains  8 ounces , 
160  ejterlins,  and  5120  as' s : 32  as's  = 1 ejierlin-,  20  ejierlins  — 1 ounce ; 8 ounces  = 
1 marc ; 2 marcs  ~ 1 lb.  troy . 


10,000  as's  troy  of 
Holland  and  the  Au- 
ftrian  Low  C ountries 
are  equal  to. 


T 7,4 13  grains,  Englifh. 

1'  7,723  grains.  Apothecaries  weight. 

8,947  efchen,  or  a$’s  of  Cologn. 

! 9,0 33  grains,  French. 

^34,736  richtpfennings-theile  of  the  Empire. 


f grains,  Englilh,  make 
| grains.  Apothecaries 
10,000  -<  efchen  of  Germany  - 
j grains,  French  - - 

Lrichtpfennings-theile 


13*489 

12,947  as’s  troy  of  Holland 
11,176  >andthe AuftrianLow 
11,070  I Countries. 

742J 


T A B L E II. 

The  principal  real  gold  monies  of  different  nations  j their  weight,  alloy,  and  value 
in  Troy  as’s  of  Holland  in  fine  gold. 


Note.  The  degree  of  alloy  is  expretled  by  the  number  of  carats  and  grains  of  pure  gold  in  the  marc, 
I marc  of  gold  contains  24  carats,  1 carat  contains  12  grains,  1 marc  = 288  grains. 
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Names  of  Pieces. 

Ducat  of  Holland  — > — ■■■  — « 

- ■■  — - of  the  Empire,  according  to  the  Imperial  regulation 

. . of  Kremnitz  > . — -* 

Englilh  Guinea,  by  the  law  — -■  ■ - 

. . — i ■ by  cuilora  — ■■  ■ 

French  Louis  d’or  to  1786,  by  the  law  — ■ 

by  cuftom  - ■■■■—». 

Spanilh  Doublon,  or  Piftole  fince  1772,  bylaw*  

. . — — — before  177^2  — — 

Dobra  of  Portugal  fince  1722  — ■■  — 

Moidore  or  Lilbonine  - — — — - — 

Zeechin  of  Rome  — — — ' - -■ 

Zeechin  of  Genoa  (that  of  Florence  is  very  nearly  the  fame) 

Zeechin  of  Venice  — - ■■■■■-  - — - — — 

Double  fovereign  of  the  Auftrian  Low  Countries  »■  ■■■■■ 

Gold  Florin  of  the  Empire,  or  Gulden  of  the  Rhine,  — — 

Piftole  of  Geneva,  1752  ■ ■ ■■  ..  — - 

Gold  Frederick  of  Pruffia  ■-  — — 

New  Ducat  of  Denmark  of  two  Rixthalers,  fince  1757  

Gold  Adolphus  of  Sweden  and  Pomerania  ■ ■ - 

I mperial  of  Rufiia  of  ten  rubles,  fince  1755  ■ — 

Sultanin  of  Turkey,  1723  «—  — — — 

Rupee  of  the  Mogul  Empire  — ■ ■ - — — 

Pagoda  of  the  Englilh  Company  at  Madras  — — ■■■ 

TABLE  X. 

Meafures  of  diftance  of 'different  nations,  ancient  and 
degree  of  latitude;  and  their  refpe&ive  value 

General  Meafures. 

Degree  oflatitude  under  the  equator-,  meafured  in  Peru 
Degree  under  latitude  45*’  [Mem.  Acad.  Par.  1758)  ■ ■ 

Degree  under  lat.  of  Paris,  490  ■—  — 

Degree  between  lat.  51  and  52  — ■■■ 

Degree  under  the  polar  circle,  in  Lapland  »■». 

Geographic  league  of  4000  geomet.  paces  - — 

Geographic  mile  of  100©  geomet. paces  ■ — - — . 

Common  marine  league  ■ ■ ■ — — ■ ■ 

Oceanic  marine  mild  ■■  ■-  ■■  . 

Mediterranean  marine  mile  . ■■■  ■. 


As’s  o£ 
fine  gold, 

71j33  * 
71,08- 

71s5 

71.5 
160 
158,87 

155. 8 
*53.a- 
128,0  > 

127.2 

547.7 

205.3 
70.7 

72,3; 

72.4 
2I3>J5 

56.6 
108,2 

125.9 

57.4 

88.6 

315.7 
60,6 

228,6 

61,4. 


modern,  compared  with  a 
in  French  toifes. 


Entire 
weight  in 
as’s  Tr. 
72,6 

Degree  of 
alloy. 

carats,  grs. 
23-7 

— ~ 

72,6 

23.6 



72,6 

23.8 

— 

72,6 

23.9 

174,5 

22.0 

— — 

174,5 

21.10 

• 

170,0 

22.0 

— 

ib9>3 

21.8$ 

■ ■ ■- 

140,6 

22.0 



141. 

21.8- 

597.5 

22.0 



224 

22.0- 

— 

72,2 

23.6 

— — 

72.7 

23.10f 

— — 

72,8 

23.10! 

— — 

231,8 

22. Of 



71.5 

118 

19.O 



22.0 

1 

138,8 

21.9 



65 

21.2 

— 

138,8 

15*4 

— 

344,5 

22.0 

— — ■ 

72 ,75 

20.0 

— — 

231 

23*9 

— 

7 1,2 

20. 8f 

Ancient  Meafures. 

Egyptian  ftadium  according  to  Herodotus;  of  600  Egyptian  feet 
Egyptian  parafang,  or  litde  fchoenus  of  the  Delta  = 30  ftadia 
Common  Egyptian  fchoenus  of  two  parafangs  ■ ■ — - . 

Great  fchoenus  of  four  parafangs  

Parafang  of  the  mod  ancient  Perfians,  equal  to  the  Egyptian  of  30  ftadia  ■ 
Perfian  parafang  in  the  time  of  the  Roman  Empire  — 

Armenian  parafang  = 40  Egyptian  ftadia  ■ » ■ ■ 

Egyptian  ftadium  according,  to  Freret  and  Le  Roy  ■ 

Grecian  ftadium  according  to  Ariftotle,  Xenophon,  &c. 

Ancient  Roman  ftadium  ■ -- 

Hebrew  mile,  according  to  Epiphanius  .■■■■...  , , 

Roman  mile,  according  to  Pliny,  of  1000  paces  and  5000  feet  < 

Roman  mile  of  Strabo,  according  to  Caflini  

Roman  mile,  according  to  D’anville  ..  . ...  , 

Roman  mile,  according  to  Paufton  __  . 

Ancient  Spanifh  and  Gallic  mile  of  1500  paces  . — . 

Rafte  of  the  ancient  Germans  — , j - , 


Comparifon 

Value  in  Fr. 

of  equality. 

toifes. 

N *1 

56753 

• 1 

* 5702B 

1 

57069 

1 

57100 

1 

57422 

»5 

3802 

60 

95°  1; 

20 

2°53f 

60 

95^. 

75 

760  ■ 

67®f 

*5’ 

22f 

2550 

n* 

: 5100 

5rk 

10,200^ 

22-f 

255<> 

15 

3800 

i6f 

3400 

498* 

“4,13. 

1111 

51i3°5 

94,693 

600 

100 

570. 

75 

760 

74f 

766 

75 1 

755f 

7L  9 

792,6 

5° 

1 *41* 

: 25 

2283 

Modern 
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Modern  Meafures. 

Common  or  middle  French  league  — — 

Englifh  mile  of  5280  feet  Englifh  (lat.  51U  * — - 

French  and-Englifh  marine  leagues  — ■ — 

Italian  mile  

Modern  Roman  mile,  according  to  Bofcovich  — — 

Spanifh  leagues  — “ ■ 1 ■ 

Dutch  and  Spanilh  marine  leagues 

Common  league  of  the  Low  Countries  

Common  league  of  Germany  ■ — - — - 

Common  league  of  Hungary  ■ »■ 

League  of  Poland  — • — 

League  of  PrulTia  — =— 

League  of  Sweden  — ■ — - 

Werft  of  Ruflia  — — — — 

Common  mile  of  Turkey  — 

Modern  mile  of  Lower  Egypt  - — — - 

Parafang  of  modern  Perfia  — ■ ■■  — 

Modern  mile  of  Arabia  ■ ■■  - ■ 

Cofs  of  the  Mogul  Empire  — • - ' 

Gofs  of  Camboya  and  Guzarat  * 

Mile  of  the  Eaft  Indies  ■ 

Li  of  China,  according  to  De  la  Lande  

. » accordifag  to  the  Encylopedia  of  Y verdun 
Bu  of  China  = 10  lis  = ^ of  a degree,  according  to  Varenius 
Uchan  of  China,  or  one  day’s  journey  = 10  pu  ■ 

League  of  Japan  — - — 


Companion 

Value  in  Fr 

of  equality. 

toifes. 

25 

22822. 

69,149 

825>75 

20 

285© 

60 

950 

74f 

764 

»7i 

3257 

»5 

3800 

22 

2600 

35 

3800 

12 

4755 

20 

2853t 

16 

356^ 

1 2 

4755 

9° 

634-5 

60 

95° 

1 10 

518 

i8£ 

56 

1017^= 

40 

3425 

So 

1900 

100 

568 

3 93 

2 95 

250 

228 

20 

2800 

2 

28000 

25 

2283 

Thefe  tables,  which  are  14  in  number,  but  fome  of  the  numbers  confiding  of  two 
or  three  feparate  ones,  are  followed  by  an  Appendix  concerning  the  nature  of  money 
and  of  alloy.  In  this  the  Abbe  follows  the  opinion  of  thofe  who  contend  that  the 
value  of  gold  and  filver  is  not  an  imaginary  one,  founded  on  general  confent,  but  a 
real  one,  referring  to  their  ufe  as  metals,  and  to  other  intrinfic  qualities  rendering 
them  proper  to  be  an  univerfal  ftandard  in  commerce.  He  treats  on  the  different 
ftandards  and  modes  of  reckoning  the  proportion  of  pure  metal  and  alloy  throughout 
Europe,  and  the  relative  value  of  gpld  and  filver  in  their  coins.  A table  of  this  lad: 
we  ihall  copy. 

| ("In  France  is  equivalent  to  1 

*s  . j In  England  - to  j s > 

In -Holland  * — to  14H  >go  i 

! ! In’ Spain  to  j •”  g 

o fin  Portugal  ■ 


The  memoir  concludes  with  a bibliographic  account  of  the  principal  authors 
ancient  and  modern,  who  have  treated  on  monies,  weights  and  mealures,  including  ; 
edi&s,  tables,  &c. 


Syfiematic  Dijlribution  of  the  Productions  of  the  Mineral  Kingdom.  By  M.  D e .La  un-ay. 

MINERALS  or  Fossils  are  firft  divided  into  four  clafies,  of  which  the  firft 
comprehends  earthy  fub fiances  ; the  fecond,  f aline  fubflances  3 the  third,  mineral 
fubfiances.'Vjith  a pblogiftic  bafe  3 the  fourth,  metallic  fubflances , 
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Class  I.  Earthy  Substances. 

Simplf,  or  primitive  earths,  are  of  five  kinds:  i.  Siliceous  earth'.  2.  Argillaceous 
earth , or  earth  of  alum  : 3.  Muriatic  earthy  or  magnefia  : 4.  Ponderous  earth , or  barytes  : 

5.  Calcareous  earth. 

Compound  Earths  and  Stones. 

I.  Combinations  of  Siliceous  Earth. 

1.  Siliceous  earth  united  to  a fmall  portion  of  argillaceous  and  calcareous  earth. 

Quartz. 

2.  Siliceous  earth  intimately  mixed  with  ^ to  4 its  weight  of  argillaceous  earth,  and 
with  -rr  to  tV  its  weight  of  calcareous  earth.  Petrofilex.  Hornftein  of  the  Germans. 

1.  Siliceous  earth  intimately  mixed,  and  in  part  combined  with  about  £ its  weight 
of  argillaceous  earth,  and  Ar  of  calcareous  earth.  Silex.  Flint.  Feuerftein  of  the  Ger- 
mans. Agate,  fade. 

4.  Siliceous  eaith  united  to  argillaceous  earth.  Calcedony.  Opal.  Pitch-Jlone. 

5.  Siliceous  earth  intimately  mixed  with  about  t its  weight  of  argil],  and -5- or  f 
of  calx  of  iron,  fajper. 

6.  Siliceous  earth  intimately  mixed  and  partly  united  with  0,209  *ts  we'lght  of  ar- 
gillaceous earth,  0,164  of  ponderous  earth,  and  0,12  of  magnefia.  Feldfpath. 

7.  Siliceous  earth  united  to  calcareous  earth,  magnefia,  iron,  and  copper.  Chryfo- 

frafium. 

8.  Siliceous  earth  mixed  with  calcareous  earth,  gypfum,  fparry  acid,  and  iron. 

Lapis  lazuli. 

9.  Siliceous  earth  united  in  different  proportions  to  argillaceous  and  calcareous 
earth  and  water.  Zeolite. 

10.  Siliceous  earth  united  to  argillaceous  earth,  magnefia,  calcareous  earth,  and  iron. 

F rapp.  Bafaltes.  Hornftone.  Schorl. 

11.  Siliceous  earth  imperfedtly  united  with  1,05  to  1,47,  its  weight  of  argillaceous 
earth,  with  0,3  to  0,4  of  aerated  calcareous  earth,  and  with  0,15  to  0,243  of  iron. 

F ourmaline. 

1 2.  Siliceous  earth  united  to  argillaceous  earth,  calcareous  earth,  and  deplogifti- 
cated  iron  in  the  proportion  of  -As  to  -r%%.  Garnet. 

13.  Siliceous  earth  united  perfectly  with  argillaceous  earth  from  once  to  thrice  its 
weight,  with  aerated  calcareous  earth  from  i to  equal  its  weight,  and  with  iron  from 

to  equal  its  weight.  Ruby.  Hyacinth.  Fopaz.  Sapphire..  Emerald. 

Appendix.  Stony  fubflance  the  principles  of  which  are  rot  yet  well  known,  and 
compofed  for  the  greatelt  part  of  an  inflammable  matter.  Diamond. 

II.  Combinations  of  Argillaceous  Earth. 

1.  Argillaceous  earth  combined  with  aerial  acid,  and  mixed  with  quartz  or  filexi.n 
duff,  with  a final!  quantity  of  water,  and  comimnly  with  iron.  Porcelain  earth. 
Glaife , or  Pipe-clay.  Bole.  Argyll.  Argill furcharged  with  iron , or  Argill  Mineral. 

2.  Argill  ceous  earth  intimately  mixed  with  1,77  its  weight  of  filiceous  earth,  0,3 
of  magnefia,  o,  15  of  calcareous  earth,  each  flightly  aerated,  and  near  0,54  of  iron, 
befides  a flight  mixture  ofmineial  oil.  Purple  blueijh  Slate. 

3.  Argillaceous 
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3..  Argillaceous  earth  mixed  with  a variable  quantity  of  pyrites,  a little  magnefia,. 
and  calcareous  earth.  Pyritous  Schifius. 

4.  Argillaceous  earth  mixed  with  filiceous  and  calcareous  earths.  Clayey  Marl. 

5.  Argillaceous  earth  mixed  with  much  filiceous  earth,  a little  magnefia,  aerated 
calcareous  earth,  dephlogifticated  iron,  and  water.  Fuller's  harth.. 

6.  Argillaceous  earth  mixed  with  filiceous  earth  and  magnefia..  Ferra  lemnia. 

7.  Argillaceous  earth  united  to  much  fiiiceous  earth,  magnefia,  and  more  or  lefs  of 
iron.  Mica.. 

III.  Combinations  of  Muriatic  Earth. 

1.  Muriatic  earth  or  magnefia  mixed  with  an  equal-  quantity  of  filiceous  earth. 
Spuma  Maris.. 

1.  Magnefia  combined  with  filiceous  and  argillaceous  earths.  Falc.  Steatites.  Lapis  ollaris. 

3.  Pure  magnefia,  combined  with  a little  more  than  its  weight  of  filiceous  earth, 
about  t of  argillaceous  earth,  near  f of  water,  and  from  -A  to  A of  iron.  Serpentine. 

4.  Aerated  magnefia,  combined  with  filiceous  earth,  calcareous  earth,  and  a fmall 
portion  of  argillaceous  earth,  and  iron,  dfbeflos. 

.5.  Aerated  magnefia,  combined  with  filiceous  earth,  aerated  calcareous  earth,  pon- 
derous and  argillaceous  earths,  and  iron.  Amianthus. 

IV.  Combinations  of  Ponderous  Earth.. 

1.  Ponderous  earth  combined  with  aerial  acid.  Aerated  B ar  of  denit  e. 

•2.  Heavy  earth  combined  with  vitriolic  acid.  Hoary  Spar.  Marmor  metallicum  of 
Cronftedt. 

3.  Heavy  vitriolated  earth,  penetrated  by  petroleum,  and  rendered  impure  by  gyp- 
fum,  alum,  and  filiceous  earth.  Liver  from. 

V.  Combinations  of  Calcareous  Earth. 

1.  Calcareous  earth  combined  with  the  aerial  acid.  Chalk.  Limeftone.  Marble.  Calca- 
reous Stalactites.  Calcareous  Spar.. 

2.  Aerated  calcareous  earth,  mixed  with  a notable  portion  of  filiceous  earth.  Starry 
Spar.  Sterne  Spath  or  Stern  Schorl  of  the  Germans. 

3.  Aerated  calcareous  earth,  mixed  with  argillaceous  and  filiceous  earths.  Calcareous 
Marl. 

4.  Aerated  calcareous  earth  mixed  with  a notable  quantity  of  magnefia.  Compound 
Spar.  Kreutzenwald ftone. 

5.  Calcareous  earth  combined  with  fparry  acid.  Fluor , or  Fufible  Spar. 

6.  Calcareous  earth  faturated  with  Tungften  acid.  Fungften. 

7.  Aerated  calcareous  earth,  more -or  lefs  impregnated  with  petroleum.  Swine-ftone> 
or  Stink-Jlone. 

Rocks. 

Thefe  are  the  refult  of  certain  mixtures  of  various  drones  ; but  the  union  is  fome- 
times  fuch,  that  the  ftones  of  the  fame  rock  ffeem  as  it  were  melted  together,  and  to 
have  been  produced  at  the  fame  time ; whereas  other  rocks  are  vifibly  only  fragments 
of  ftone  or  fand  united  by  a ftony  gluten.  Of  thefe,  the  firft  may  be  called  primitive , 
the  la R.}Jecondary, 

I. . Primitive 
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I.  Primitive  Rocks. 

1.  Rocks  with  a bafe  of  quartz. 

2.  Rocks  with  a bafe  of  petrofilex. 

3.  Rocks  with  a bafe  of  jade. 

4.  Rocks  with  a bafe  of  jalper. 

-5,  Rocks  with  a=  bafe  of  feldfpath. 

6.  Rocks  with  a bafe  of  trapp. 

7.  Rocks  with  a bafe  of  bafaltes. 

8.  Rocks  with  a bafe  of  hornftone  or  hornblenH. 

9.  Rocks  with  a bafe  of-fchorl. 

10.  Rocks  with  a . bale  of  granit. 

1 1 . Rocks  with  a bafe  of  hardened  clay. 

12.  Rocks  with  a bafe  of  fchiftus. 

,13.  Rocks  with -a  bafe  of  fteinmark. 

14.  Rocks  with  a bale  of  mica. 

.15.  Rocks  with  a bafe  of  talc. 

16.  Rocks  with  a -bafe  of  fteatites. 

17.  Rocks  with  a bafe  of  lapis  ollafis.  ' 1 

18.  Rocks  with  a bafe  of  ferpentioe. 

1 9.  Rocks  with  a bafe  of  afbeftus. 

20.  Rocks  with  a bafe  of  hoary  fpar. 

21.  Rocks  with  a bale  of  limeftone. 

122.  Rocks  with  a bafe  of  marble. 

23.  Rocks  with  a bafe  of  calcareous  fpar. 

24.  Rocks  with  a bafe  of  Itony  calcareous  mail. 

.25.  Gypfeous  rocks. 


II,  Secondary  Rocks. 

>x.  Breccias,  or  fragments  of  ftone  conglutinated. 
j?.  Sand-ftones,  or  particles  of  fand  conglutinated. 

By  an  argillaceous  gluten. 

By  a calcareous  gluten. 

By  a marly  gluten. 

By  a ferruginous  gluten. 

Class  II.  Saline  Subftances. 

Primitive  Salts  are  Acids  and  Alkalis. 

The  acids  of  the  mineral  kingdom  are  the  vitriolic,  the  muriatic,  the  fparry,  fhe 
rtrjcnical,  the  molybdenic,  the  tungften,  the  phofphoric,  the  fedative. 

I.  Combinations  of  the  Vitriolic  Acid. 

1.  Vitriolic  acid  combined  with  argillaceous  earth.  Alum. 

Native  alum.  Alunt  mixed  with  jome  other  Jubftance.  Alum  ores.  Aluminous  .earth. 
. Sulphureous  argill.  PyriUtus  argill.  Aluminous  fchiftus.  Volcanic  aluminous  oh. 

2.  Vitriolic 
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2.  Vitriolic  acid  combined  with  magnefia.  Vitriolated  Magnefia , or  Bitter  Salt . 

3.  Vitriolic  acid  combined  with  calcareous  earth.  Gypfum. 

4.  Vitriolic  acid  combined  with  mineral  alkali.  Glauber's  Salt. 

5.  Vitriolic  acid  combined  with  zinc.  Vitriol  of  Zinc , or  White  Vitriol. 

Vitriol  of  Zinc  mixed  with  fome  other  fubftance. 

6.  Vitriolic  acid  combined  with  cobalt.  Vitriol  of  Cobalt. 

7.  Vitriolic  acid  combined  with  nickel.  Vitriol  of  Nickel. 

8.  Vitriolic  acid  combined  with  iron.  Vitriol  of  Iron.  Martial  or  Green  Vitriol, 
Native  Vitriol  of  Iron. 

. — — , — - — — — - mixed  with  fome  other  fubftance . 

Vitriol  of  Iron  mixed  with  Vitriol  of  Nickel. 

Ores  of  Vitriol  of  Iron . 

Lapis  At? ament arius . 

Martial  Pyrites. 

9.  Vitriolic  acid  combined  with  copper.  Vitriol  of  Copper.  Blue  Vitriol . 

Vitriol  of  copper  mixed  with  fome  other  fubftance. 

II.  Combinations  of  the  Muriatic  Acid. 

1.  Muriatic  acid  combined  with  fixed  mineral  alkali.  Common  or  Culinary  Salt. 

1.  Muriatic  acid  faturated  by  volatile  mineral  alkali.  Sal  Ammoniac.  Alkali  volatile 
falitum  Bergm. 

3.  Muriatic  acid  combined  with  magnefia.  Muriatic  magnefia.  Magnefia  falitum s 
Bergm. 

4.  Muriatic  acid  combined  with  calcareous  earth-. 

Muriatic  Lime.  Calx falita,  Bergm. 

III.  Combinations  of  the  Sedative  Acid. 

Sedative  acid  combined  with  mineral  alkali.  Borax. 

• + 

Cl  ass  III.  Mineral  Substances  with  a base  of  Phlogiston. 

Combinations  of  Phlogiston. 

1.  Phlogifton  faturated  with  the  vitriolic  acid.  Sulphur. 

Native  Sulphur. 

Sulphur  mixed  with  other  fubftances. 

1.  Phlogifton  united  with  the  vitriolic  and  the  Molybdenic  acids.  Molybdena . 

Wajferbley  of  the  Germans. 

3.  Phlogifton  faturated  with  aerial  acid.  Plumbago.  Reisfbley  of  the  Germans. 

Class  IV.  Metallic  Substances. 

Thefe  are  found  in  three  ftates,  native , cubiform,  and  mineral  fed. 
Manganese.  Always  calciform. 

Antimony.  Native.  Calciform.  Mineralifed. 

1.  Mineralifed  by  Sulphur. 

2.  by  Sulphur  and  Arfenic. 

B b 


Zinc, 
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Zinc.  Calciform. 

i.  Pure  calx  of  zinc.  Spar  of  Zinc.  Vitreous  ore  of  Zinc. 

i.  Calx  of  zinc  mixed  with  argill  and  iron,  and  fometimes  with  filiceous  earth. 

Calamine. 

Mineralifed.. 

Zinc  and  iron  mineralifed  by  fulphur.  Blend. 

Cobalt.  Calciform. 

1.  Black  calx  of  Cobalt. 

2.  - mixed  with  other  fubftances. . 

3.  Red  calx  of  Cobalt. 

4.  — mixed  with' other  fubftances. 

Mineralifed. 

1.  Cobalt  mineralifed  by  arfenic  with  a little  iron.  Grey  Cobalt  Ore. 

2.  Cobalt  mineralifed  by  iron  and  fulphur.  White  Cobalt  Ore. 

3.  Cobalt  mineralifed  by  fulphur  and  arfenic,  with  iron.  White  Arfenical 
Cobalt  Ore. 

Arsenic.  Native , united  with  iron. 

Calciform. 

Calx  of  arfenic  mixed  with  other  fubftances. 

Mineralifed  by  fulphur..  Orpiment.  Realgar. 

Nickel.  Native.  Calciform.  Mineralifed. 

Mineralifed  by  fulphur  and  arfenic,  with  cobalt  and  iron.  Ku pfer nickel t- 
Bismuth.  Native.  Calciform.  Mineralifed. 

1.  Bifmuth  mineralifed  by  fulphur.  Sulphureous  Ore  of  Bifmuth . 

2.  Bifmuth  with  iron,  mineralifed  by  fulphur.. 

Martial  ore  of  Bifmuth . 

Ti  n.  Native.  Calciform. 

Tin  fpar. 

Vitreous  calciform  tin. 

Mineralifed. 

Tin  mineralifed  by  fulphur.  Sulphureous  ore  of  Tith 
Iron.  Calciform. 

1.  Black  iron  ore.  Stahlertz. 

2.  Loadftone. 

3.  Black  micaceous  ore  of  iron.  Eifenman 

4.  Sparry  or  white  iron  ore. 

5.  Torften. 

6.  Cryftallifed  iron  ore  of  the  ifle  of  Elba. 

7.  Specular  ore  of  iron. 

8.  Hsematites.  Glafkopf. 

9.  Red  micaceous  iron  ore.  Eifenrahm. 

10.  Martial  ochre. 

11.  Muddy  iron  ore. 

12.  Emery. 

13.  Wolfram. 

14.  Native  Pruffian  blue^ 


Mineralifed. 
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Miner alifed. 

i.  Iron  mineralifed  by  fulphur.  Martial  pyrites.  Yellow  martial  pyrites.  Brown 
martial  pyrites.. 

i.  Iron  and  arfenic  mineralized  by  fulphur.  Arjenical pyrites. 

3.  Iron  mineralifed  by  arfenic.  Mifpickel. 

Copper.  Native.  Calciform. 

1.  ,Red  calx  of  copper,  tranfparent  and  vitreous,  and  opake. 

а.  Blue  calx  of  copper. 

3.  Green  calx  of  copper. 

4.  Green  calx  x>f  copper  mixed  with  clay  and  combined  with  muriatic  acid. 

Mineralifed. 

1.  Copper  mineralifed  by  fulphur.  Vitreous  ore  of  copper. 

1.  Copper  mineralifed  by  fulphur  with  Mo  to  ikk  of  iron.  Azure  copper  ore. 

3.  Copper  with  much  iron,  and  mineralifed  by  fulphur.  Cupreous  Pyrites , or 
Yellow  copper  ore. 

The  fame  decompofed.  Brown  and  Black  cupreous  ochre. 

4.  'Copper  with  iron  and  arfenic,  and  mineralifed  by  fulphur.  Grey  copper  ore. 
Fabler  tost. 

5.  Copper  with  zinc  andiron,  and  mineralifed  by  fulphur.  Brown  copper  ore. 

б.  Copper  with  antimony  and  arfenic,  and  mineralifed  by  fulphur.  Antimonial 
copper  ere. 

Append.  Argillaceous  copper  ore.  Inflammable  copper  ore. 

Lead,  Calciform. 

1 . Earthy  calx  of  lead. 

2.  Sparry  calx  of  lead. 

Mineralifed. 

1.  Lead  with  filver  and  a little  iron,  and  mineralifed  by  fulphur.  Galena. 

2.  Lead  mineralifed  by  fulphur,  with  filver  and  regulus  of  antimony.  Anti- 
monial ore  of  lead. 

3.  Lead  with  filver,  and  mineralifed  by  fulphur  and  arfenic,  Siberian  red  ore 
of  lead. 

Mercury.  Native.  United  to  filver.  Calciform.  Mineralifed. 

1.  Mercury  mineralifed  by  vitriolic  and  muriatic  acids.  Horny  ore  of  Mercury. 
1.  Mercury  mineralifed  by  fulphur.  Cinnabar. 

3.  Mercury  mineralifed  by  fulphur,  and  combined  with  Bolar  earth.  Argil - 
lous  cinnabar. 

4.  Mercury  mineralifed  by  fulphur  with  copper. 

Silver.  Native.  Mineralifed. 

i>  Silver  mineralifed  by  the  vitriolic  and  muriatic  acids.  Homey  ore  of  fiver. 

1.  Silver  mineralifed  by  fulphur.  Vitreous  ore  of  filver. 

3.  Silver  mineralifed  by  fulphur  and  arfenic.  Red  fiver  ore. 

4.  Silver  mineralifed  by  fulphur,  with  a very  fmall  portion  of  arfenic  and  iron. 
Black  iron  ore. 

5.  Silver  mineralifed  by  arfenic  and  fulphur  with  a fmall  portion  of  copper, 
and  ftill  Jels  of  iron.  White  fiver  ore. 

6.  Silver  mineralifed  by  arfenic  and  fulphur,  with  a large  portion  of  copper, 
find  fome  iron.  Grey  fiver  ore. 

B b 2 7.  Silver 
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7.  Silver  mineralifed  by  arfenic  and  fulphur,  with  copper,  iron,  and  regulus  of 
antimony.  Brown  filver  ore  of  Kirwan. 

8.  Silver  mineralifed  by  fulphur  and  arfenic,  with  iron  and  regulus  of  antimony. 

Plumons  or  antimonial fiver  ore. 

9.  Silver  mineralifed  by  fulphur  and  arfenic,  with  cobalt  and  iron.  Cobaliic 
fiver  ore. 

10.  Silver  mineralifed  by  fulphur  with  regulus  of  antimony  and  barytes.  Buty - 
raceous  fiver  ore  of  Kirwan. 

Uncertain  mineralifations.  G oof e dung  fiver  ore.  • Foliated  fiver  ore . 

Plat  in  a.  Native. 

Gold.  Native. 

1.  Gold,  native,  vifible,  and  adherent  to  fome  matrix. 

2.  Gold,  native,  vifible,  feparated  from  a matrix. 

3.  Gold,  native,  invifibly  mingled  with  other  fubitances. 

First  Appendix  to  the  Productions  of  the  Mineral  Kingdom, 

Volcanic  Subfances , 

1.  Lavas. 

2.  Volcanic  allies. 

3.  Pumice  (tone. 

4.  Volcanic  glafs. 

Second  Appendix  to  the  Productions  op  the  Mineral  Kingdom, 

Accidental  Foffls. 

\ 

I.  Of  the  Vegetable  Kingdom. 

Plants.  Woods.  Fruits.  Bitumens.  Turf. 

II.  Of  the  Animal  Kingdom. 

Human  bones.  Spoils  of  Quadrupeds.  Parts  of  foffil  Birds.  Parts  of  foffil 
Amphibia.  Petrifattions  and  Impreffions  of  Fifties.  Impreffions  of  In- 
fers. Foffil  Cruftacea,  Foffil  Shells.  Zoophytes  or  Foffil  Polypes. 


Meteorological  Obfervations  for  the  Tears  1783.  1784.  1785.  1786.  1787, 
Thefe  we  fhall  pafs  over,  as  no  longer  interefting  to  our  readers. 
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Objervation  of  a 'Total  Eclipfe  of  the  Moon  on  the  io th  of  September  178  3,  taken  at  Brujfels , 

by  the  Abbe  Chevalier. 


SEVERAL  days  before  the  10th.  the  weather  had  been  rainy,  foggy,  or  clouded ; 

on  the  10th,  at  five  in  the  evening  there  was  a florin,  with  rain,  and  it  rained  at 
eight,  at  nine  the  fky  was  clear,-  and  the  time  in  general  favourable  for  the  immerfion 
of  the  fpots. 

h.  m.  s. 


The  penumbra  was  perceived  by  the  naked  eye  at 
but  was  not  obferved  through  the  telel'cope. 

It  was  perceived  through  the  telefcope  

Penumbra  very  ftrong  — 

Commencement  of  the  eclipfe  doubtful 

Certain  — — ->  — — 

Grimaldus  touches  the  umbra  — ■ i — — 

Grimaldus  wholly  in  the  umbra  — — *— 

The  umbra  touches  Galileo  — 

Kepler  — 

Ariftarchus  — - 

Copernicus  — 

Copernicus  wholly  in  the  umbra  — - --  — 

The  umbra  touches  Mare  Nubium  

Mare  Nubium  wholly  in  the  umbra  — — 

The  umbra  touches  Tycho  — — — - 

Tycho  wholly  in  the  umbra  > - - ■ ■ 

The  umbra  touches  Mare  Neftaris  - — 

Mare  Nettaris  wholly  in  the  umbra  

The  umbra  touches  Mare  Crifrum  — * ■ 

Mare  Crifium  wholly  in  the  umbra  

Total  immerlion  rather  doubtful  — * - 

Certain  — — — 


9..48..0 


9-54-0 

9-58-30 


• 10.. 

0..50 

* 

10.. 

1..30 

- ' IO,, 

3-47 

10.. 

4. .50 

— -10.. 

6. .20 

10.. 

9-3o 

— 10.. 

8.  .20 

10.. 18..8 

10..  19. .20 

10. . 26. .20 

10. . 28. .28 

10. . 30.. 20 
10.  .31.  .48 
-10. .42. .10 

10. . 47. .2 

10..  49—30 
10.  .54.  .2 
10-59-30 
ti..  0..25 


Though  the  umbra  was  deep  and  flrong,  the  dife  was  feen  during  the  whole  of  the 
eclipfe.  Its  colour  was  a darkifh  red,  and  the  fpots  were  not  fo  eafily  diftinguifhed, 
as  in  the  eclipfe  lafl  March,  but  fome  parts  appeared  clearer  than  others.  The 
weftern  edge  was  clearer  than  the  reft  of  the  dife,  and  afterwards  the  eaftern,  whofe 
clearnefs  gradually  increafed  to  the  time  of  emerfion. 

Emerfion  rather  doubtful  12. .41. .55 

certain  — • — ■■■  — — — 12. .42. .5 

Grimaldus  emerges  from  the  umbra  - - . — . ■ ■ 12. .44. .15 

Galileo  emerges  from  the  umbra  — — ■ — — — — 12. .45. .50  ' 


The  emerfion  of  feveral  other  fpots  were  perceived,  but  the  time  was  not  noticed 
with  fufficient  precifion.  A fog  beginning  at  midnight  became  fo  thick  at  one,  that  the 
limits  of  the  umbra  could  not  be  afeertained.  The  end  of  the  eclipfe  could  not  on 
that  account  be  precifely  afeertained,  but  but  we  may  be  allured  that  it  was  over 

by  1&..45'. 


Tranfit  of  Mercury  over  the  Sun , on  the  3d  of  May,  1786,  obferved  at  the  Royal  College, 
Louvain,  by  Mr.  Pigott,  F.  R.  S.  &V. 

BY  Mr.  Pigott’s  obfervation.  Mercury’s  centre  quitted  the  fun’s  dife  at 
20L.47'..  28"or  29",  by  Mr.  Geaurat’s,  at  Paris,  at  9 h.. 45'.  The  difference  of 

meridians  — 9'.. 37",  which  being  taken  from  20/5 ...47  '..1%"^,  gives  the  time  of  quit- 
ting at  Paris  20^.37  ’..5 1”\,  and  the  error  of  the  tables  amounts  to  5 2', .51'"!. 

For 
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For  the  encouragement  of  young  aftronomers,  who  are  not  provided  with  excellent 
inftruments,  Mr.  Pigott  relates  the  following  circumftances.  In  his  obfervatory  at 
Greenwich,  he  has  a fine  paflage  inftrument  with  five  threads  perpendicular  to  a fixth 
or  horizontal  thread,  with  which  he  has  often  obferved  merely  from  curiofity,  the  paf- 
fage  of  the  fun  and  moon’s  centres  by  the  middle  threads,  and  rarely  found  a difference 
of  2''  from  the  refult  given  by  the  paflage  of  the  two  edges  by  the  five  other  threads. 
The  difficulty  of  determining  the  departure  of  Mercury’s  centre,  feemed  from  the 
fmallnefs  of  its  diameter,  and  other  reafons  very  great,  but  he  eftimated  it  as  may  be 
feen  from  the  table,  within  two  feconds  and  a half,  as  it  would  have  been  derived  from 
the  contaft  of  the  edges  and  departure.  So  the  diameter  of  Mercury  appeared  to 
be  A of  the  fun’s  femidiameter,  by  a comparifon  of  Mercury,  with  the  fpot  a,  which 
he  judged  to  be  three  times  as  large  as  Mercury,  and  of  the  fun’s  femidiameter.  ~ 
This  quantity  is  certainly  too  great,  but  tilde  circumftances  merit  the  attention  of 
thofe  for  whom  he  has  made  remarks. 

May  3d.  the  fpots  were  very  numerous,  a was  the  large'ft.  Its  fize  is  thus  com- 
puted. A fun’s  parallax  B — diameter  of  the  earth  C — fpot’s  apparent  diameter,  then 

— =:  fpot’s  real  diameter,  from  which  if  we  fuppofe  it  to  be  fpherical,  the  folid 
contents  are  eafily  found. 


True  time. 

h.  I " 

18.. 32..30 

19. . 16. .30 

19..  27. .30 

19. . 34. .3° 

19..  42. .30 

19.. 45..30 

20. . 1 2. .30 

20. . 27.. 30 

20..  45. .41 

20..  47.-26 

20. . 49.. 16 

20. . 49. .41 


Flying  clouds,  Mercury  ill  defined 

Spol  a appeared  three  times  greater  than  Mercury,  fpot  b twice  as  great 

a perpendicular  to  the  fun’s  horizontal  diameter,  cuts  Mercury  and  the  fpot  i 

a fimilar  perpendicular  from  Mercury  is  equally  diflant  from  a and  b 

The  perpendicular  from  Mercury,  cuts  the  centre  of  the  fpot  a 

The  perpendicular  is  beyond  the  fpot  a 

The  perpendicular  at  fomediilance  from  a 

The  perpendicular  equally  diftant  fromzz,  and  c 

Mercury  of  a deep  black,  round  and  well  defined 

The  edges  of  Mercury,  and  the  fun  in  contaft,  perhaps  fome  feconds  later 
The  emerfion  of  Mercury’s  centre 
Mercury’s  eaflern  edge  quits  the  dife 
Mercury  has  quitted  the  dife  certainly 


The  nine  firft  obfervations  end  with  30//,  becaufe  they  were  really  made  only  to 
a minute,  and  2'..  30"  were  added  to  give  the  true  time,  but  the  four  laft  were  taken 
with  greater  precifion. 

Plate  VIII.  Fig.  3.  Reprefents  the  tranfit  with  the  principal  fpots. 


Places 

Obfervers 

Contafl  inte- 
rior obferved 

Contaft  exte- 
rior obferved 

Departure  of  the 
centre  obferved 

Xouvain 

Pigott 

2o/n.45/ ••41'7 

20A.4  9'.  16'' 

2oA.47/28,{-5 

Greenwich 

Mafkelyne 

20.. 30. .37 

Lampit-hill 

Woolafton 

20. .30. .32 

Lampit-hill 

Aubert 

20.. 30.. 34 

Paris  obf. 

Lambre 

20..39..56  _ 

20..38..13 

Paris  Hot.  Cl. 

Mefiier 

20. .36. .28, 25 

20..39..51.75 

Manheim 

Koenig 

21..  0.-17,25 

21..  4.-13,63 

21..  2. ,15, 44 

London 

Roy 

20..26.»5  2,2 

20.. 29. .52, 2 

20. .28. .22, 2 

Milan 

Celaris 

21..  2. .29 

21..  6.-59 

21..  4.-44 

Padua 

Toaldo 

21..13..  8 

21..17..31 

21. .15. .-19,5 

.Griefs  wolde 

Rohb. 

21..19..39 

21..23..33 

21. .2-1. .36 

From 
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From  the  different  accounts  given  of  the  time  elapfed  between  the  contacts  of  the 
two  edges  of  Mercury  with  the  fun’s  edge,  there  is  evidently  great  difficulty  in  deter- 
mining precifely  the  time  of  contad.  The  obfervations  are  noted  according  to  true 
time. 


On  The  PLANET  HERSCHEL. 

'This-Paper  was  presented  to  the  Academy  on  the  'loth  of  May,  .1785,.^  Francis  de  Zach> 

Profejfor  of  Mathematics,  &c, 

THE  difcovery  of  a new  planet  vifible  to  a good  eye  without  glafies,  and  feen 
perfectly  well  with  an  opera  glafs, - forms  a confiderable  epoch  in  the  hiftory  of 
aftronomy ; and  the  year- 1781  will  be  diftinguifhed  for  the  addition  of  a feventh 
planet  to  our  fyftem.  This  difcovery  was  made  by  Frederick  William  Herfchel,  who 
was  born  at  Hanover  in  1738,  and,  though  deftined  to  be  a mufician,  was  led  by  the 
force  of  genius  to  cultivate  mathematics  and  aftronomy.  For  twenty  years  he  prac- 
tifed  mu  fie  at  Bath,  during  which  time  he  applied  himfelf  with  ardour  to  aftronomy, 
and  finding  , foon  that  his  final!  telefcopes  did  not  anfwer  his  defigns,  he  took  a jour- 
ney to  London, -to  procure  one  of  the  belt  ofDolland’s.  The  expence  was  too  great 
for  his  finances.  He  refolved  to  conftrud  one,  both  calling  and  polifhing  the  fpe- 
culum  himfelf.  Having  fucceeded  in  his  firft  attempt,  he  continued  his  exertions, 
and  made  telefcopes  from  two  to  twenty  feet  in  length,  with  powers  227,  460,  932, 
1536,  and  2010.  In  1782  Mafkelyne  compared  one  of  thefe  telefcopes  with  one  of 
the  beft  of  Short’s,  and  gave  the  preference  to  the  former,  and  the  king  of  England 
becoming  the  patron  of  Herfchel,  fettled  him  in  a houfe  at  Datchet,  near  Windfor, 
on  a penfion  ofiaool.  a year.  In  1781,  the  Royal  Society  infcribed  him  among  its 
members,  and  adjudged  to  him  the  gold  medal ■,  which  is  deftined  every  year  to  the 
moft  interefting  difcovery  in  the  Arts  and  Sciences. 

About  the  end  of  the  year  1780,  he  was  employed  in  attempting  to  find  the  annual 
parallax  of  the  fixed  ftars,  and  on  the  13th  of  March  1781,  whilft  he  was  examining 
'between  10  and  11  in  the  evening,  the  little  ftars  in  the  neighbourhood  of  H of 
Gemini,  he  perceived  one  that  feemed  to  be  larger- than  the  others,  and  to  have  a. 
diftinft  difc : on  comparing  it  with  H of  Gemini,  and  the  little  ftar  in  the  rhombus 
between  Auriga  and  Gemini,  he  found  it  much  greater  than  either,  and  fufpefled  it 
to  be  a comet.  His  telefcope  magnified  227  times,  but  on  this  fufpicion  he  obferved 
it  with  a power  460,  and  then  with  one  of  932,  and  found,  that  whilft  the  other  ftars 
remained  the  fame,  the  diameter  of  this  increafed  with  the  power,  and,  vrhen  the 
power  was  too  great  for  the  light  of  the  planet,  it  appeared  confufed  and  ill  defined. 

With  an  excellent  micrometer  of  his  own  conftrudtion,  he  obferved  the  increafe  of 
its  apparent  diameter,  which  on  the  17th  of  March  was  2".. 53"',  and  on  the  18th  of 
April  5 ",.2'"  Then  by  meafuring  its  diftance  from  fome  telefcopic  ftars,  he  found 
that  this  in  two  days  had  changed  its  place,  and  that  its  apparent  horary  motion  was 
2/''|.  He  obferved  that  it  moved  in  the  order  of  the  figns,  that  its  orbit  made  a very 
fmall  angle  with  the  ecliptic,  that  it  had  no  vifible  atmofphere  or  tail,  and  that  the 
circumference  of  the  difc  was  well  defined. 

Herfchel  communicated  this  difcovery  to  the  Royal  Society.  Mafkelyne  faw  the 
planet  on  the  17  th  of  March,  at  nine  in  the  evening,  but  did  not  make  any  accurate: 

obfervations  . 
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observations,  till  the  firft  of  April.  On  the  29th  of  March,  Hornfby  determined 
at  Oxford  its  geocentric  longitude  for  that  day  at  8/a.. 5''.. i6';,  mean  time  to  be 

25..  240.. 43'. 35'',  its  geocentric  latitude  north,  1 1 '..37 /y,  1.  Mefiier.was  the  firft,  who 
on  the  16th  of  April  obferved  it  at  Paris.  The  aftronomers  at  Brera  in  the  Milanefe, 
did  not  difcover  it  till  the  12th  of  May,  and  Slop  de  Cadenberg,  aftronomer  at  Pifa, 
law  it  juft  before  the  end  of  the  month. 

Mafkelyne  and  Meffier  made  the  neareft  obfervations  to  the  conjunction.  The  for- 
mer noticed  at  Greenwich  on  the  28th  of  May,  9/?.. 2'  in  the  evening  its  Rt.  afc. 
87°..5/4’2/',j  ar>d  dec.  N.  230 v.  The  latter  on  the  fame  day,  8fe. 49’.. 30'!  in 
the  evening  noted  at  Paris  its  Rt.  afc.  87°. «5'..3;',  and  dec.  N. 

On  the  19th  of  June  5°..3i',  its  conjunction  with  the  fun  was  in  longitude 

25.. 28q..387..  14",  and  in  N.  lat.  1 1 5 1 

Every  one  waited  with  impatience  for  its  re-appearance.  Melfier  obferved  it  firft 
at  Paris  on  the  17th  of  July,  1781,  15E.1 P25"  its  Rt.  afc.  being  900..  1 9'..  17'',  and  its 
N.  dec.  23°..4o'..i  1".  .On  the  19th  of  July  3fe.11',  it  was  feen  at  Greenwich,  its 
longitude  being  3s..o°..24/..i 1".  .The  other  aftronomers  of  Europe,  faw  it  at  more 
remote  intervals,  according  to  the  intelligence  they  received  from  various  quarters. 

The  apparent  diameter  of  the  planet  now  became  the  fubjeCt  of  obfervation.  Maf- 
kelyne  efti mated  it  at  4"  or  5",  an*d  thought  that  it  was  of  the  fame  whitifh  colour  with 
Jupiter.  Meftier  did  not  perceive  that  its  diameter  had  increafed.  It  appeared  to 
Ceiaris  conftantly  5 Oriani  computed  it  at  the  end  of  October  at  6"  or  7",  and  was 
certain  that  its  light  was  increafing.  Darquier  remarks  the  latter  circumftance,  but 
thought  that  its  apparent  diameter  had  not  varied.  Fixlmiillner  of  Gremfmiinfter, 
compared  it  to  a ftar  of  the  fifth  magnitude,  but  not  fo  brilliant.  Mayer  computed 
its  apparent  diaaneter  at  9"  and  11"  in  which  he  was  evidently  wrong. 

The  planet  became  ftationary  in  the  beginning  of  October.  On  the  9th  of  October 
it  began  its  retrograde  motion,  on  the  25th  of  September  it  came - to  its  weftern  qua- 
drature and  on  the  21ft  of  December,  18 h.  it  was  in  oppofition  with  the  fun.  Its 
true  heliocentric  longitude  was  calculated  for  that  day  by  feveral  obfervers  as  in  the 
following  table. 


Mean  time 
at  Greenwich. 

Heliocentric 

Longitude 

Obfervers. 

h.  ' " 
17-57-14 

s 0 1 

3..0..52..  6*3 

Slop,  at  Pifa 

18..  4. .3,1 

3. .0.. 52. .21, 7 

_ Mayer,  at  Manheim 

l8-  1..57 

3. .0.. 52. .17, 2 

Pigott,  at  York 
Mechain,  at  Paris 

18..  9.. 27,1 

3-0-52..  9,3 

Several  perfons  employed  themlelves  in  calculating  the  orbit,  confidering  it  firft  as 
parabolical.  .Lexel  of  Peterfburg,  being  in  England  at  the  time  of  the  difcovery, 
made  the  perihelion  diftance  6,000,  and  longitude  of  the  perihelion  6s..  17  °..9'|-,  but 
he  foon  found  that  his  parabola  did  not  correfpond  with  the  following  obfervations. 
De  la  Place  made  the  perihelion  diftance  9,4404,  the  place  of  the  perihelion  5s..28°i2'4- 
comet  in  the  perihelion  27th  of  January  1790,  at  6h..  19'  in  the  evening,  motion 
direCt.  The  firft  obfervations  after  the  conjunction  fet  thefe  elements  afide.  De  la 
Place  then  made  four  parabolas,  which  agreed  with  the  firft  obfervations:  in  the  two 
fiift,  the  diftance  pf  the  comet  from  the  earth  was  nearly  equal  to  the  mean  diftance 
of  the  earth,  from  the  fun  ; a few  days  obfervations  fet  thefe  alfo  afide,  but  it  required 
. feme  months,  to  rejeCt  the.  two  others,  in  which  the  diftance  of  the  comet  from  the 

earth 


ON  THE  PLANET  HERSCHEL. 


201 


earth  was  made  1 8 or  19  times  greater  than  before.  At  the  fame  time  Lexel  being 
in  England,  found  two  parabolas,  in  one  of  which  the  error  did  not  amount  to  four 
minutes  in  eight  months,  in  the  other  it  was  about  nine  minutes  in  fix  months.  Cefaris, 
at  Milan,  made  the  perihelion  diftance  10,2756,  the  longitude  of  the  perihelion 
5 s.. 220. .16',  place  of  the  node  2J..25°..i3',  inclination  of  the  orbit  5°..i6',  comet  in 
the  perihelion  13th  May  1790,  motion  diredt.  Paccazi  at  Vienna  made  the  perihe- 
lion diftance  3,589694,  longitude  of  perihelion  5^.15°. .59'.. 39",  comet  in  the  peri- 
helion 13th  January  1780,  22^.45',  place  °f  the  node  5 .m20.. 19.. 13",  inclination  of 
the  orbit  14L23",  motion  retrograde.  Bode  foon  found  that  the  obfervations  in  De- 
cember differed  thirteen  degrees  from  this  calculation. 

Lexel  firft  rejedted  the  parabola,  and,  fuppofing  the  orbit  to  be  nearly  circular, 
made  its  radius  189,28  the  diftance  of  the  earth  from  the  fun  being  10,  and  deter- 
mined the  ‘^periodic  time  8 27.. 402.  its  annual  heliocentric  motion  from  the  obfer- 
vations of  Mafkelyne  on  the  17th  March,  and  Darquier  on  the  31ft  July,  i°..38'..i9", 
was  from  his  calculation  i°..37'-.9".  He  afterwards  determined  the  radius  more 
accurately  189,1724,  longitude  of  the  node  2J..i2‘>..22,..33’,  inclination  of  the  orbit 
45'.. 28".  Bochard  de  Saron  determined  the  planet’s  diftance  to  be  twice  as  far  from  the 
earth  as  Saturn.  Bode  made  the  radius  189,28,  and  the  periodic  time  82y..4  Jays. 
Oriani  made  the  radius  208,734,  and  its  revolution  95J.*i33|^-  I made  in  April  1782 
the  radius  189,917,  per  time  82,892  years.  De  la  Lande  made  the  radius  189,31 
per  time  82,37  years.  Slop  de  Cadenberg— radius  189,894,  per  time  82,74979 
years,  longitude  of  node  2 j..I4°..24..2o",  inclination  of  the  orbit  The 

greateft  errors  in  this  hypothecs  from  22d  Auguft  to  the  14th  March  1782,  did 
not  exceed  d%  in  longitude  and  17"  in  latitude.  Hennert  at  Utrecht  fixed  the  radius 
188,351,  longitude  of  the  node  2/.. 140.. 30',  inclination  of  the  orbit  50'.. 55",  per 
time  81,744  years.  Errors  from  this  hypothefis  1 in  longitude  and  half  a minute  in 
latitude.  Kliigel  of  Helmftadt  made  the  radius  190,096,  and  per  time  82,8818 
years.  Bode  by  KliigePs  method  made  the  radius  190,09,  and  per  time  82  years 
10  months  from  two  obfervations  of  Mafkelyne  on  17  th  March,  and  28di  May 
1781.  From  obfervation  of  Mafkelyne  on  28th  May,  and  one  of  Darquier  on 
the  3d  of  Auguft  he  made  the  radius  188,44  Per  time  82  years  : From  obfervations 
of  Darquier  on  3d  Auguft  and  28th  September  1781,  he  made  the  radius  189,05, 
per  time  82  years  2 months:  From  obfervations  of  Mayer  on  4th  November  1781, 
and  1 ft  February  1782,  he  made  the  radius  189,92,  per  time  82  years  6 months, 
whence  he  fixed  on  a medium,  the  radius  189,38,  per  time  82  years  5 months. 

At  the  end  of  July  1782  De  la  Lande  informed  Bernonilli  at  Berlin,  that  the 
geocentric  longitude  of  the  planet  differed  i'„5"6  from  his  calculation,  which  in- 
creafed  foon  after  to  <i\.  Hennert  found  that  his  calculations  were  too  great  by 
3 8 in  longitude,  and  15''  in  latitude.  This  led  the  aftronomers  to  confider  the  orbit 
as  elliptical. 

In  the  beginning  of  1782  the  planet  was  ftill  retrograde ; on  the  7th  March  it  be- 
came ftationary  in  longitude  2J.. 28°.. 49', .30",  and  N.  latitude  15'..  14".  . On  the  10th 
March  its  longitude  was  2J.. 28°. .49'.. 56'.  On  the  19th  it  was  in  quadrature  in 
2 j.. 28°. .24.  De  la  Lande  obferved  it  on  the  29th  of  May  9^.18  in  the  evening, 
in  longitude  2j..i9..34.  On  the  24th  of  June  it  was  in  coqjundtion  with  the  fun  in 
longitude  3 J..30— 5'.. 40",  latitude  1 5'..  1 9'. 
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De  la  Lande  was  the  firft  who  faw  it  again  on  the  19th  of  July  at  4 h.  in  the  morn- 
ing, it  came  to  its  quadrature  on  the  30th  of  September,  and  was  on  the  26th  of 
December  in  oppofition.  On  that  day  its  heliocentric  longitude  was  taken  as  in  thc- 
fbllowing  table. 


Mean  time  at 
Greenwich 
h / // 

9.. X4..34 

9”12**53 

9.. 1 1..48 


Heliocentric 

Longitude 

3.. 5..20..44.9 

3.. 5..20..31.8 

3.. 5..20..48.7 


Obfervers 


Pigott,  at  York 
Robinfon,  at  Edinburgh 
De  la  Lande,  at  Paris 


Its  mean  diurnal  heliocentric  motion  was  now  computed  at  about  43".- 
In  conjunction  with  the  fun  its  diurnal  geocentric  motion  was  3 '..36",.  in  oppofition; 
a',.48^.  Every  year  the  planet  was  progreffive  215  days,  and  retrograde  150  days. 

Mechain  gave  the  following  elements  for  its  elliptic  orbit.  Mean  diftance  of 
the  earth  from  the  fun  being  Unity. 

Semi  axis  major  — - — - ■■■  ■ ■■  19,07904 

Aphelion  diftance  — - ■ — — — ■■  - — 19,89938 

Perihelion  diftance  — — — — — - ■ ■■  - 18125870 

Excentricity  — > ■ ■ ,82034 

Meananomaly  counted  from  theaphelion  1781,  the  nth  of  May  8A..477  mean  time  0 , tf. 

at  Paris  — 79-  9-55 

Longitude  from  the  aphelion  that  day  — - ■»  51.. 22. .13..  17 

Heliocentric  longitude  of  planet  that  day  — r — - 2..28..io..24,5„ 

Longitude  of  the  afcending  node  . — ■ - - 2..1 1..49..30 

Inclination  of  the  orbit  ■ ■■  ■-  — — — - - — - 43, .35 

Planet  in  the  aphelion  the  7th  of  November  1799,  mean  time  at  Paris  7 A. 

Periodic  time  — — — 83^.. 

This  elipfe  agreed  with  the  obfervations  to  nearly  8'-  in  longitude. 

De  la  Place  gave  the  following  elements. 

Semi  axis  major  — — — — 19,0818 

Excentricity  in  feconds  ■ - — — ■ ■- — - 9816'? 

o r n 

Greatell  equation  of  the  centre  — — — - ■■ . ■ 5..27..12 


Longitude  from  the  aphelion,  21ft  of  December  1781  — — 

True  anomaly  i8A..5'..4©/y,  mean  time  at  Paris  — — 

Longitude  of  the  afcending  node  in  1781  — - — - 

Inclination  of  the  orbit  — — - ■ ■ — 

Thefe  elements  correfponded  to  the  obfervations  to  about  5 - 

Hennert  gave  the  following  elements. 

Semi  axis  major  — — — — — ■ — ■ 

Excentricity  — — — - — ■ 


m,. 23-22..  o 

97.. 29..19 

72.. 47..  o 

46-13. 


19,02766- 

,042664 


o 1 u 

4-53-16 

21.. 28..  9. .53 

11. . 20..  5. .40 
2..U..IO..45 

42..I3 


Greatell  equation  of  the  centre  — -■  — — — 

True  anomaly  correfponding  — - - —— 

Longitude  from  the  aphelion  15th  of  May,  1781,  — . — 

Longitude  of  the  afcending  node  — — — ■ . 

Inclination  of  the  orbit  — — . 

Periodic  time  - • ■■■■•  - ■ . S^y..zm 

Logarithm  of  the  parts  of  a degree  that  the  planet  defcribes  by  its  mean  diurnal  motion  = 8,0746433 

Thefe  elements  differ  about  2’  from  the  obfervations. 

To  learn  whether  this  planet  might  have  been  feen  by  former  aftronomers  and 
noted  as  a ftar,  refearches  were  made  among  ancient  catalogues  of  the  ftars.  Bode 
fufpe&ed  that  the  27  th  ftar  of  the  fixth  magnitude  in  Capricorn,  according  to  Tycho 
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Brahe’s  catalogue  of  777  ftars,  which  Bayer  calis  J,  was  the  planet,  as  Hevelius  could 
not  find  it  in  1650.  Suppofing  that  Tycho  had  obferved  this  ftar  in  1587,  its  longi- 
tude was  for  that  year  ior..ao°..4',  now  in  the  beginning,  of  1781  the  planet’s  longi- 
tude was  2 s.. 26°. .30'  .-.  the  difference  zr  as.. 6°.. 26'.  On  calculating  the  planet’s 
place  for  1587,  that  is  194  years  backwards,  he  found  that  after  two  revolutions  and 
4^.6°.. 26'  it  mufl  have  been  near  y.  in  Capricorn,  juft;  above  which  was  Tycho’s 
ftar.  The  latitudes  do  not  agree  fo  well.  Bode  fuppofes  that  there  is  an  error  in  the 
latitude  of  y.  from  whence  Tycho  meafured  the  diftance  of  the  27th  ftar  ov  d-t  and 
that  inftead  of  41'T,  he  wrote  1 for  Hevelius  makes  it  34'L,  Flamftead  3 9'..  10", 
Bradley  40'.. 3",  Zanotti  3^.3^ 

In  1756  Mayer  obferved  a little  ftar  near  <p  in  Aquarius,  the  964th  ftar  of  his  zo- 
diacal catalogue,  which  was  not  to  be  feen  in  Auguft  1781.  The  right  afcenfion  of 
this  ftar  in  1756  was  J48°..o'..2o",2,  declination  N.  6°..a,«3/',  from  whence  Bode 
makes  the  longitude  1 1 s..  i6q.-52;  latitude  N.  48'.  The  planet,  according  to  Bode’s 
calculation,  was  at  that  time  in  1U..17 c with  a northern  latitude,  whence  he  concludes 
that  Bayer  had  feen  it. 

To  afcertain  this  fad  Mayer’s  manufcripts  at  Goettingen  were  examined,  and  it  ap- 
peared that  he  had  feen  this  ftar  only  once  on  the  25th  September  17 56,  on  which 
day  its  longitude  was  1 1 j..i60..37'..54v.  Suppofing  the  planet’s  diftance  from  the 
fun  18,938,  longitude  of  the  node  2A.120,  inclination  of  the  orbit  45',  Bode  deter- 
mined the  heliocentric  longitude  of  the  planet  11  s..i"j<i..2g'.,2i"i  and  latitude  N. 
44'.. 45".  Taking  its  obferved  mean  motion  of  T..i2/.*25,/  in  100  days,  he  found 
with  the  fame  elements,  that  its  heliocentric  place  on  the  25th  September  was 
11J..90.. 35’.. 41'' longitude  and  44k. 3 o"  latitude,  the  difference  in  longitude  and  lati- 
tude in  the  two  calculations  might  proceed  from  the  change  made  in  25  years  from 
the  excentricity  of  the  orbit.  Hence  it  is  reafonable  to  conclude  that  Mayer’s  ftar 
was  the  planet. 

I calculate  that  Mayer’s  obfervation  was  made  25th  September  \oh..^i'..33’1  mean 
time  at  Goettingen.  De  la  Place  makes  it  io£..2i'..i8/-'  mean  time  at  Paris. 

From  this  obfervation  of  Mayer  compared  with  others,  and  taking  a mean  of  the 
refults,  De  la  Place  determined  the  pofition  of  the  node  and  the  inclination  of  the 
orbit.  The  following  elements  were  given  by  him. 

Semi  axis  major  *-  ■ — — — 

Excentricity  in  feconds  ■ - — — ■ ■■ 

Greateft  equation  of  the  centre  

Mean  anomaly  from  the  aphelion,  iff.  of  January  1782,  noon,  mean  time  Paris  — 

Longitude  from  aphelion  that  day  . ■ 

Longitude  of  afcending  node  . ...  ■ — - 

Inclination  of  the  orbit  — — • — — - — 

Logarithm  of  feconds  defcribed  daily  by  the  mean  motion  — - ...  -■ . 

Periodic  time  30445,75  days,  or  a little  more  than  83J.  years. 

To  thefe  elements  I have  added 

Semi  axis  minor  - — - ■ — — - « — 

Aphelion  diftance  . . — — — — . — 

Perihelion  diftance  ■ ■ — 

Mean  heliocentric  diurnal  motion  in  orbit  — — — 

on  the  ecliptic 

Annua:!  heliocentric  motion  in  orbit 


19.0818 

98l5/7:5 

5-T..27ft..l  l7 

102. .59. .31" 
353-32. .59 
73-  9 

46.. 12 
1,6290783 


19,0502 
19,9898 

i8j*738 
,9080457 

42"?56753 
42.70518 
4P-..18  ’..57",  14845 


Geocentric  longitude  of  the  planet  the  25th  of  September  1756,  at  10A..5  i'..3o"  was  1 ir,.i60..37'..59'' 
Longitude  of  Mayer’s  ftar  was  1 lr..l60..37'..54,,,  difference  only  5" 

De  la  Place  found  the  difference  of  longitude  -j-i  i",and  in  latitude  10" 

C c 2 Hornfby 
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Hornfby  drew  up  feveral  obfervations,  which  being  compared  with  the  elements  of 
De  la  Place,  did  not  differ  Very  materially.  The  greateft  difference  in  longitude' 
was  2i', 7,  the  greateft  difference  in  latitude  13", 2. 

In  the  beginning  of  the  year  1784,  Bode  finding  that  the  34th  ftar  of  Taurus,  in 
Flamftead’s  catalogue,  was  no  longer  vifible,  and  that  on  the  23d  of  December  1690,.- 
the  planet’s  place  differed  from  that  of  the  ftar  only  by  i°..44'  longitude,,  and  i'„38* 
latitude,  or  fuppofing  the  periodic  time  of  the  planet  837..  224^.  by  25'  longitude* 
and  36''  latitude,  conjedtured  that  Flamftead  had  feen  the  planet.  By  my  calculation 
the  difference  in  longitude  was  2°..47'..39",  and  *n  latitude,  1..28",  by  purfuing  the 
fame  mode  of  calculating,  that  of  De  la  Place.  Bode  found  afterwards  exactly  the 
fame  differences.  Fixlmiillmer  taking  this  obfervation,  and  another  of  Flamftead’s 
in  1690,  with  that  of  Mayer  in  1756,  and  two  oppofitions  in  1781,  and  1783,  de-- 
termined  the  elements,  which  agreed  with  the  obfervations  of  Flamftead,  Mayer  and 
all  the  moderns,  within  a few  feconds.  I find  that  the  true  time  of  Flamftead’s  obfer- 
vation was  1690  ^ December  9^,3 1’..47'/  at  Greenwich.  Its  apparent  right 

afeenfion  5 5°.. 49'.. 2 8 ",5,  declination  NV  i9°..35'..24",  the  obliquity  of  the  ecliptic 
being  23°..29,  the  longitude  was  i.r..28?..2'..5o",  latitude  N.  I0..34". 

Klinkenburg  renewing  the  enquiries  after  the  27th  ftar  of  Capricorn,  in  Tycho’s 
catalogue,  found  in  the  library  of  the  Prince  of  Orange,  at  the  Hague,  four  obferva- 
tions on  this  ftar,  in  a catalogue  of  obfervations  written  by  Tycho  himfelf. 


1. 

2. 


3- 

A* 


30. 

20.- 


1 r,  80. 

1589. 

1590.  22.  September 

1590.  10.  November 


Oftober,  in  the  evening.  17° 


.12'!  N declination. 


November,  diftance  meafured  between  7 of  Pifces  and  the  twenty  feventh  Z,  26°„4i'£ 


— 10 

— 15- 


•55 

s5 


'} 


N.  declination. 


Klinkenburg  determines  the  longitude  of  this  ftar,  for  the  20th  of  November, 
1589.  in  the  evening,  10A.190.. 5 8'.. 50", 56.  De  la  Lande,  in  the  Memoirs  of  the 
Academy  at  Paris  for  1779,  objects  that  the  planet  was  too  fmall  to  be  obferved  by 
Tycho,  who  was  not  acquainted  with  the  ufe  of  telefcopes,  but  Bode  replies,  that 
fince  he  could  fee  the  27th  ftar,  which  is  not  greater  than  the  planet,  and  mark  it  of  the 
fixth  magnitude,  he  might  certainly  have  feen  the  planet. 

Our  obfervations.  of  enquiries  having  extended  thus  far,  it  remains  only  to  confider 
the  proper  name  for  this  planet.  Herfchel,  in  honour  of  the  King  of  England,  called 
it  the  Georgium  Sidus,  the  French,  in  honour  of  the  difeoverer,  called  it  Herchel ; other 
names  have  been  propofed,  luch  as  Neptune,  Cybele,  Aftrea,  Minerva,  &c.  Bode 
gave  it  the  name  of  Ouranus,,  who  was  the  father  of  Saturn,  as  Saturn  was  of 

Jupiter.  Different  marks  have  been  propofed  for  it.  In  France,  in  England 


Hj  fome  propofed  flags  horns,  alluding  to  Herfchel’s  name,  which  in  German  fig- 
nihes  a young  flag.  Koehler  propofed  the  fign  of  the  new  metal  platina  del  Pinto, 
which  fign,  and  the  name  Ouranus  have  been  adopted  by  the  Academy  Royal  of  Pruflia, 
and  introduced  into  its  aftronomical  ephemerides. 


Note.  The  honour  of  this  difeovery  is  due  to  Herfchel,  the  heathen  mythology  is  now  out  of  ufe, 
and  notwithftanding  the  fanftion  of  the  Pruffian  Academy,  and  the  writer  of  this  paper,  who  intitles 
ft  Ouranus,  the  En’glifh  with  great  reafon  feem  inclined  to  adopt  the  appellation  Herfchel,  and  enlift 
an  aftronomer  who  does  honour  to  this  country  amoDg  the  gods  of  the  ancients. 
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ASIAT1CK  RESEARCHES , Z7#/.  //.  4to.  Calcutta , 1790, 

IN  an  advertifement  prefixed  to  this  volume,  the  fociety  exprefifes  a wifh,  that  the 
learned  focieties  of  Europe  would  tranfmit  to  their  fecretary  in  Bengal,  a collec- 
tion of  fliort  and  precife  queftions  on  every  trad;  of  Afiatick  hiftory,  natural  and 
civil.  On  the  philofophy,  mathematicks,  Antiquities,  and  polite  literature  of  A fia  ; 
and  on  Eaftern  arts,  both  liberal  and  mechanical,  to  which  they  hope  accurate  an- 
fwers-  may  in  time  be  procured. 

I.  Fourth  Anniverjary  Difcourfe,  delivered  i $th  February,  1787.  By  the  President. 

HAVING  propofed  to  difcourfe  on  the  five  principal  nations  of  Afia ; and  hav- 
ing remarked  on  the  old  inhabitants  of  India,  the  prefident  proceeds  to 
treat  of  other  nations,  who,  from  a fimilarity  of  language,  &c.  may  be  fuppofed  to 
have  had  an  early  connedion  with  the  Hindus . On  this  difcourfe  he  proceeds  to  give 
a fhort  account  of  a people  who  feem  in  every  refped  to  be  a diftind  race  from 
them. 

He  now  means  to  fpeak  of  Arabia,  and  as  the  old  Arabian  geographers  apply  it, 
to  that  extenfive  peninfula  which  the  Red  Sea  divides  from  Africa,  and  the  Great 
Aflyrian  river  from  Iran.  He  thinks  Arabia  was  not  conneded  with  Hindoftan  until 
navigation  and  commerce  had  been  confiderably  improved  ; but  as  they  were  both 
commercial  nations  in  a very  early  age,  they  probably  had  fome  connedions  together. 

The  Arabs  have  never  entirely  been  fubdued,  but  have  reformed  their  primitive 
manners,  language,  features,  and  charader,  as  remarkably  as  the  Hindus  themfelves, 
to  whom  they  form  a ftriking  contrail. 

The  ancient  hiftory  of  this  race  has  been  little  known  in  detail  before  Dhu  Tezen. 
The  prefident,  therefore,  has  recourfe  as  a media  for  inveftigating  the  hiftory  of  the 
Arabs  to  their  language , letters , religion , ancient  monuments , and  remains  of  arts. 

1.  With  refped  to  the  Arabian  language,  the  Europeans  are  indebted  to  their  know- 
ledge of  it  to  Holland  ; and  by  help  of  the  grammar  and  didionary  of  Erpenius,  may 
eafily  become  mailers  of  the  learned  Arabick.  The  Arabick  yields  to  no  language  in 
the  number  of  its  words  and  precifion  ofitsphrafes,  but  bears  not  the  leaft  refemblance 
to  the  Sanjcrit , it  fo  much  abhors  a compofition  of  words,  that  if  any  compound 
word  is  found  therein,  it  may  be  deemed  an  exotic.  It  is  the  genius  of  the  Sanjcrit 
language,  that  the  root  of  verbs  are  univerfally  biliteral , in  the  Arabick  they  are  as  uni- 
verfally  triliteral : fo  that  the  compofition  of  the  twenty-eight  Arabian  letters  will- 
give  near  2,2,000  elements  of  the  language.  So  totally  diftind  are  thofe  two  lan- 
guages, that  the  prefident  recolleds  only  one  word  in  common  between  them. 

He  concludes  this  head  with  remarking,  that  the  nature  of  the  Ethiopick  dialed 
feems  to  prove  an  early  ellablifhment  of  the  Arabs  in  a part  of  Ethiopia,  • from  which 
they  were  afterwards  expelled;  Of  the  charaders  in  which  the  old  compofitions  of 
Arabia  were  written,  little  is  known,  except  that  the  Koran  originally  appeared  in 
that  of  Cufah , from  which  the  modern  Arabian  letters  were  derived,  and  which  un- 
queftionably  had  a common  origin  with  the  Hebrew  or  Chaldaick.  As  to  the  Himyarick 
letters,  or  thofe  mentioned  by  the  name  of  Almufnad , we  are  flill  in  total  darknefs. 

1.  It  is  generally  afiferted  that  the  old  religion  of  the  Arabs  was  entirely  Sabian-, 
but  of  the  nature  of  this  nothing. can  be  faid  with  confidence.  It  is  however  certain, 

that 
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that  the  people  of  Yemen  Ss bon  fell  into  the  error  of  adoring  the  fun  and  the  firmament, 
though  the  religion  of  the  poets  at  leaft  feems  to  have  been  pure  theifm.  We  are 
told  that  a frrong  relemblance  may  be  found  between  the  religions  of  the  pagan  Arabs 
and  the  Hindus;  and  the  representation  of  the  powers  of  God  as  female  deities,  the 
adoration  of Jlcnes,  and  the  name  of  the  idol  Wudd,  may  lead  to  the  fufpicion  that 
fome  Hindu  fuperftitions  had  found  their -way  into  Arabia.  A ronjedture  alio  may  be 
formed,  that  Sesac  and  Sa'cva  were  the  fame  perfon,  who,  about  a thoufand  years 
.before  Chrift  travelled  e aft  ward  from  Ethiopia,  as  a warrior  or  lawgiver,  and  whofe 
rites  are  now  extended  as  far  as  the  country  of  Nifon.  If  his  religion,  however,  was 
really  introduced  into  Arabia,  it  could  not  have  been  general  there ; and  we  may 
fafely  pronounce,  that  before  the  Mahommedan  revolution,  the  'noble  and  learned 
Arabs  were  theifts,  but  that  a ftcupid  idolatry  prevailed  among  the  lower  orders  of 
people.  No  traces  are  to  be  met  with  among  them  in  thofe  periods  of  any  philo— 
l'ophy  but  Ethics,  in  which  their  diftinguifhing  virtues  were  a contempt  of  riches  and 
of  death.  But  their  morals  were  .miferably  depraved  for  a century  at  leaft  before 
Muhammed. 

3.  Few  monuments  of  antiquity  are  preferved  in  Arabia,  -and  of  thofe  few  the  ac- 
counts are  very  uncertain.  Infcriptions  on  rocks  and  mountains  are  ftill  feen  in  va- 
rious parts ; and  the  firft  Albert  Schultens'hzs  preferved  two  little  poems  in  an  elegiac 
ft  rain,  laid  to  have  been  found,  about  the  middle  of  the  feventh  century  on  fome  frag- 
ments of  ruined  edifices  .in  Hadramut  near  Adan,  and  thought  to  be  of  a very 
remote  age.  The  fuppofed  houfes  of flie  jpeople  called  Thamud  are  ftill  to  be  feen  in 
excavations  of  rocks.  The  Cdbah  ,or  quadrangular  edifice  at  Meccah  is  fo  old,  that  its 
original  ufe,  and  the  name  of  its 'builder  are  loft  in  a cloud  of  idle  traditions.  Moll 
probably  it  was  defigned  for  religious  purpofes. 

It  is  difficuNto  fix  the  chronology  of  .the  JJmaelites  beyond  the  time  of  Ad  nan, 
from  whom  Muhammed  was  defeended  in  the  21ft  degree;  and  although  we  have 
genealogies  of  Alkamah  and  other  Himyarick  bards  as  High  as  the  30th  degree,  yet  their 
accuracy  .can  hardly  be  depended  upon  for  a chronological  fyftem.  It  is  the  univerfal 
tradition  of  Yemen,  that  Yoktan,  the  fon  of  Eber,  firft  fettled  his  family  in  that 
country ; which  fettiement,  by  the  European  computation,  mull  have  been  above 
3600  years  ago.  According  to  this  calculation,  Nuuman,  king  of  Yemen,  in  the 
ninth  generation  from  Eber,  mull  have  been  contemporary  with  Joseph  ; and  if  a 
verfe  compofed  by  that  prince,  and  quoted  by  Abulfeda,  is  .genuine,  it  proves  the 
high  antiquity  of  the  Arabian  language  and  metre.  On  the  whole,  it  feems  certain 
that  th t Arabs,  both  of  Hejaz  and  7 emen,  fprung  from  a flock. entirely  different  from 
that  of  the  Hindus , and  that  their  firft  eftablifhments  in  their  refpe&ive  prefent  countries 
were  nearly  coeval. 

4.  The  manners  of  the  Hejazi  Arabs,  which  have  remained  the  fame  from  the  age 
of  Solomon  to  the  prefent  day,  were  by  no  means  favourable  to  the  culture  of  arts ; 
•and  as  to Jciences,  we  have  no  reafon  to  believe  they  ever  had  any;  for  the  mere 
.giving  names  to  ftars,  and  making  obfervations  on  the  weather  can  fcarcely  be  entitled 
to  the  name  of  aftronomy.  The  only  arts  in  which  they  could  pretend  to  excellence 
.were  poetry  and  rhetoric.  Though  we  have  none  of  their  profe  compofitions  before 
the  Koran,  it  is  certain  that  they  were  highly  eloquent ; but  from  the  little  fkill  they 
poffeffcd  in  the  art  of  writing,  even  their  old  poems,  which  are  now  acceffible  to  us, 
were  probably  originally  unwritten.  The  prefident  here  remarks,  that  he  is  inclined 

to 
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to  think  Dr.  Johnfon’s  reafoning  on  the  extreme  imperfection  of  unwritten  languages5 
too  general,  and  that  fuch  a language  may  be  highly  polifhed  by  a people  who,  like 
the  ancient  Arabs,  made  the  improvement  and  tranfmiffion  of  it  a national  concern. 

The  people  of  Yemen  had  probably  more  mechanical  arts,  and  perhaps  more  fcience, 
as  their  ports  were  confiderable  emporia ; yet  we  have  no  certain  proofs  of  their 
proficiency  in  navigation  or  manufactures.  The  Arabs  of  the  Defart  hadmufical  in- 
ftruments,  and  gave  names  to  the  notes ; but  the  firft  were  probably  very  fimple  ; 
and  the  mufic  may  be  fufpeCted  to  have  been  little  more  than  a tuneful  recitation  of 
their  verfes. 

1 ITT* 

II.  Yhe  Fifth  Anniverfary  Difcourfe , delivered  to  the  Society , Feb.  21,  1788. 

THE  prefident  underftands  the  term  Yartary  in  the  fame  extenfive  fenfe  that 
he  gave  to  the  appellations,  of  India  and  Arabia ; including  in  it  the  whole  of 
Afia  from  the  borders  of  Perfia,  India,  China,  and  Corea,  to  the  Icy  fea,  and  alfo 
Crim  Tartary  and  part  of  Ruflia.  Of  this  vaft  region,  nearly  one  fourth  is  in  the  fame 
climate  with  Greece,  Italy,  and  Provence  ; another  fourth  in  that  of  England,  Ger- 
many, and  the  north  of  France  the  reft,  in  every  degree  of  northern  latitude  to  the 
extremity  of  the  land.  Scythia  feems  to  have  been  the  general  name  which  the  an- 
cient Europeans  gave  to  as  muctras  they  knew  of  this  country  ; but  neither  that  name, 
nor  the  modern  Yartary,  are  thofe  by  which  the  inhabitants  have  ever  diftinguiihed 
themfelves.-  Yatar  is  by  fome  confidered  as  the  name  of  a particular  tribe  ; but  de- 
bates concerning  names  are  of  little  confequence,  when  our  ideas  are  diftinCt  without 
them. 

After  touching  upon  the  fanciful  fyftem  of  the  ingenious  Mr.  Bailly,  that  all  arts  and 
fciences  had  their  origin  in  the  moft  northern  parts  of  Scythia , about  the  banks  of  the 
Jenifea , and  that  the  earthly  paradife  was  feated  in  or  near  Nova  Zembla ; the  prefident 
declares  his  intention  of  briefly  difcufling  the  queftion  concerning  the  ftate  of  know- 
ledge in  ancient  Tartary,  under  the  heads  eftablifhed  in  the  former  difte nations.  He 
obferves,  that  notwithstanding  the  vide  extenfion  and  different  modes  of  life  of  the 
numberlefs  communities  of  Tartars,  a family  refemblance  may  be  perceived  in  all, 
eipecially  in  the  eyes  and  countenance,  forming  what  we  generally  call  a Yartar  face. 
From  thofe  we  now  fee,  and  from  the  original  portraits  of  Tai'mu'r  and  his  defcern 
dants,  we  may  conclude  that  the  Tartars  in  general  differ  wholly  in  complexion  and 
countenance  from  the  Hindus  and  Arabs. 

Hence  die  account  given  by  the  modern  Tartars,  of  their  common  defcent  from 
one  anceftor,  is  in  fome  degree  confirmed;  This  lineage  cannot  be  proved  by  au- 
thentic pedigrees  or  hiftorical  monuments ; for  all  their  writings  extant,  even  thofe 
in  the  Mogul  dialed!,  are  Ibng  fubfequent  to  the  time  of  Muhammed  ; nor  is-  it  pof- 
fible  to  diftinguifli  their  traditions  from  thofe  of  the  Arabs.  At  the  beginning  of  the 
14th  century,  Khwdjah,  furnamed  Fad'lu'llah,  compiled  his  account  of  the  Tartars 
and  Moguls  from  the  papers  of  one  Pfddd , who  had  been  fent  into  Tatariftan  for  the 
foie  purpofe  of  colledting  hiftorical  information;  ■ From  this  work,  and  from  other 
materials,  Abu'lgha'zi'  king  of  lihwa'rejm , compofedin  the  Mogul  language  his  ge- 
nealogical hiftory,  which  has  appeared  in  feveral  European  tongues.  It  is  to  the 
period  preceding  Chengiz  that  the  prefident  means  to  confine  his  remarks,  only  pre- 
mifing  from  ancient  Chinefe  hiftory,  that  the  firft  king  of  the  Hyhumvus , or  Huns3 
began  his  reign,  according  to  Father  Vi/delou,  about  3560  years  ago,  not  long  afterthe 
time  fixed  for  the  firft  eftablifhment  of  the  Hindus; and  Arabs. 
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1.  With  refpeCt  to  the  language  and  literature  of  the  Tartars,  it  is  all  a deplorable 
void.  The  Tartars  had  no  literature,  the  Turks  had  no  letters,  and  the  Huns  had  not 
ever  heard  of  them.  The  mighty  Chengiz  could  find  none  of  his  own  Mongals  able 
to  write  his  difpatches  ; and  Tai'mu'r,  though  paffionately  fond  of  having  hiftories 
read  to  him,  could  himfelf  neither  write  nor  read.  It  is  true,  that  Ibnu  Arabsha'h 
mentions  a fet  of  characters,  called  Dilberg'm  which  were  ufed  in  Khdta.  But  this  was 
in  fouthern  Tartary,  on  the  confines  of  India  ; and  from  his  defcription  of  them  we 
cannot  but  fufpeCt  them  to  have  been  thofe  of  Tiber,  which  are  manifeftly  Indian. 
He  lays  further,  that  in  Jagbata  e,  the  people  of  Oigbur  have  a fyflem  of  fourteen  letters 
only,  denominated  from  themfelves  Cfigbuft ; and  thofe  are  the  characters  which  the 
Mongals  are  fuppofed  by  fome  to  have  borrowed.  Abulghazi  tells  us  -only  that 
Chengiz  employed  the  natives  of  Eighur  as  excellent  penmen  ; but  the  Chinele  affert 
that  he  was  forc.ed.to  employ  them,  becaufe  he  had  no  writers  at  all  among  his  natural- 
born  fubjeCts  ; and  we  are  allured  by  many  that  Kublaikhan  ordered  letters  to  be  in- 
vented for  his  nation  by  a T ibetian,  whom  he  rewarded  with  the  dignity  of  chief 
Lama.  If  the  Tartars  in  general  had  no  written  memorials,  their  language  muft 
have  been  in  perpetual  fluctuation,  fo  that  it  is  no  wonder,  that,  as  Hyde  was  informed, 
more  than  fifty  dialeCts  Ihould  be  fpoken  between  Molcow  and  China  by  the  many 
hundred  tribes  or  their  branches.  The  Lurkijh  of  Conllantinople  is  fo  copious,  that 
whoever  fhall  know  it  perfectly,  will,  as  we  are  allured,  eafily  underftand  the  dialeCts 
of  L atari  ft  an  ; and  we  may  colleCt  from  Abulgbazi  that  he  would  find  little  difficulty' 
in  the  Calmac  and  the  Mogul.  From  a careful  inveftigation,  the  prefident  is  con- 
vinced, that  as  the  Indian  and  Arabian  tongues,  fo  thofe  of  Tartary  might  feverally 
be  traced  to  one  ancient  Item,  eifentially  different  from  the  two  others.  The  dialeCt 
of  the  Moguls,  in  which  fome  hiftories  of  Tamuf  and  his  defendants  were  originally 
.compofed,  is  called  in  India,  fturci3  not  that  it  is  entirely  the  fame  with  the  Turkilh, 
.but  a very  refembling  idiom. 

2.  We  are  told  by  Abulgbazi, , that  the  primitive  religion,  or  adoration  of  one 
Creator,  prevailed  in  Tartary  during  the  firft  generation  from  Ya'fet,  but  was  extinCt 
before  the  birth  ofOGHu'z,  who  reftored  it  in  his  dominions  : that  fome  ages  after 
him,  the  Mongals  and  Turcs  relapfed*  into  grofs  idolatry;  but  that  Chengiz  was  a 
pure  theift,  who  admitted  all  the  arguments  of  the  Mahommedan  doCtors  con- 
cerning the  being  and  attributes  of  God,  while  he  contefted  the  evidence  of  the  pro- 
phet’s legation.  From  old  Grecian  records  we  learn  that  the  Majfageta  worfhipped 
the  fun  ; and  the  narrative  of  an  embafly  from  the  emperor  Juftin  to  the  Khakan , who 
then  refided  in  a fine  vale  near  the  fource  of  the  Irtilh,  mentions  the  ceremony  of 
purifying  the  Roman  ambaflfadors  by  conducting  them  between  two  fires.  The  Tartars 
of  that  age  are  reprefented  as  adorers  of  the  four  elements,  and  believers  in  an  invifible 
fpirit,  to  whom  they  facrificed  bulls  and  rams.  Modern  travellers  relate,  that  in  the 
feftivals  of  fome  Tartarian  tribes,  they  pour  a few  drops  of  a confecrated  liquor  on  the 
ftatues  of  their  gods ; after  which  an  attendant  fprinkles  a little  of  what  remains  three 
.times  towards  the  fouth  in  honour  of  fire,  towards  the  weft  and  eaft  in  honour  of 
water  and  air,  and  towards  the  north  in  honour  of  the  earth,  which  contained  the 
reliques  of  their  dead  anceftors.  But,  as  the  prefident  reafons,  all  this  may  be  true 
without  proving  a national  affinity  between  the  Tartars  and  Hindus:  for  the  Arabs, 
whom  we  certainly  know  to  be  a diftinCt  race,  had  fimilar  objeCts  and  rites  of  worlhip ; 
as  well  as  a fimilarity  of  manners  in  their  Nomades  or  wandering  fhepherds,  to  thofe 
who  wandered  over  the  plains  of  Tartary. 


Many 


ON  THE  TARTARS, 


£09 


Many  Lamas , or  priefts  of  Buddha  have  been  found  fettled  in  Siberia,  where  it  can 
hardly  be  doubted  that  they  travelled  from  Tibet  ■,  from  which  country  it  is  probable 
that  the  religion  of  the  Buddhas  was  imported  into  Southern  Chinefe  Tartary;  and 
many  reafons  may  lead  us  to  fufpedt,  that  it  was  carried  from  the  weft  and  fouth  to 
thofe  eaftern  and  northern  parts  where  it  now  prevails.  On  the  whole,  we  meet  with 
few  or  no  traces  in  Scythia  of  Indian  rites  and  fuperftitions,  or  of  the  poetical  mytho- 
logy of  the  Sanjcrit  poems.  And  though  the  Tartars  might  have  had  more  reafon  for 
the  worfhip  of  the  fun  than  any  fouthern  people,  we  need  not  admit  them  to  have 
been  the  foie  inventors  of  that  worfhip  ; or  of  the  veneration  for  the  four  elements, 
which  forms  a confiderable  part  of  the  ritual  of  Zera'tusht,  the  Perfian. 

Of  any  philofophy,  except  natural  ethics,  no  veftiges  are  to  be  found  in  Tartary  and 
Scythia,  and  Anacharfis  is  the  only  perfon  whom  the  ancients  have  recorded  as  a phi- 
losopher, who  was  the  fon  of  a Grecian  woman,  and  travelled  into  Greece.  We  are 
allured  that  the  Tartars  under  Chengiz  were  lovers  of  truth,  and  the  fame  virtue  has 
been  afcribedto  the  Huns.  Of  the  laws  of  Zamolxis  we  know  nothing.  A fyftem 
of  laws  called  Tafac  has  been  celebrated  in  Tartary  fince  the  time  of  Chengiz , who  is 
faid  to  have  republilhed  them  in  his  empire.  * 

3.  The  only  great  monuments  of  Tartarian  antiquity  are  a line  of  ramparts  on  the 
weft  and  eaft  of  the  Cafpian,  afcribed  by  the  Mufelmans  to  Gog  and  Magog , that  is  to 
the  Scythians,  but  manifeftly  raifed  by  a very  different  nation,  in  order  to  flop  their 
inroads  through  the  palfes  of  Caucafus.  It  is  related  that  pyramids  and  tombs  have 
been  found  in  La.iariftan  or  weftern  Scythia,  and  fome  remnants  of  edifices  in  the  lake 
Saifan ; the  Ruffians  have  lately  difcovered  the  veftiges  of  a deferted  city  near  the 
Cafpian,  and  the  mountain  of  eagles ; and  golden  ornaments  and  utenfils,  figures  of 
quadrupeds  in  metal,  weapons,  and  copper  implements  for  mining,  have  been  dug  up 
in  the  country  of  the  JJhudes ; but  though  thefe  fafts  prove  the  high  antiquity  of  the 
Tartars,  and  their  eftablifhment  in  that  country  near  4000  years  ago,  they  afford  no 
proof  of  the  affinity  of  their  religion  and  fcience  with  thofe  of  India.  Towards  the 
end  of  the  tenth  century  the  emperor  of  China  difpatched  an  ambaffador  to  a king  of 
Eighur , named  Erjlan.  On  his  return  he  reported  the  Eighursis  to  be  a grave  people, 
with  fair  complexions,  diligent  workmen,  and  ingenious  artificers,  not  only  in  gold, 
filver  and  iron,  but  in  jafper  and  fine  ftones  ; and  the  Romans  had  before  defcribed 
their  reception  in  a rich  palace  adorned  with  Chinefe  manufa&ures.  But  if  it  were 
admitted  that  thefe  people  were,  in  fome  very  early  age,  a literary  and  polifhed  na- 
tion, it  would  prove  nothing  in  favour  of  the  favage  tribes  to  the  north  of  Pekin,  who 
ieem  in  all  ages  before  Muhammed  to  have  been  ferocious  and  illiterate. 

4.  The  manners  and  charadler  of  the  Tartars  give  us  littie  realon  to  conclude  that 
they  were  early  proficients  in  arts  and  fciences.  Even  in  poetry  we  find  no  ge- 
nuine fpecimens  afcribed  to  them  but  fome  horrible  war-fongs,  exprefted  in  Perfian 
by  Alt  of  Tezd,  After  the  conqueft  of  Perfia  by  the  Mongals,  indeed,  their  princes 
encouraged  learning,  and  even  made  aftronomical  obfervations  at  Samarkand.  But 
thus  the  Turks  became  polifhed  by  mixing  with  the  Perfians  and  Arabs ; and  the 
Mantcheu  monarchs  of  China  were  patrons  of  learning. 

The  prefident  next  adverts  to  an  opinion  which  he  maintained  before  he  left 
Europe,  that  the  Luzuc  tranflated  by  Major  Davy,  was  never  written  by  Tai’mu'r 
himfelf,  for  the  plain  reafon  that  no  Tartarian  king  of  that  age  could  write  at  all.  In 
addition  to  the  evidence  which  he  then  produced,  he  now  mentions  the  teftimony  of 
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the  N aio lib  Mozuffer  Jung,  who  of  his  own  accord  allured  him,  that  no  man  of 
lenfe  in  Hinduftan  believed  the  work  to  have  been  compofed  by  Taimu'r,  but  that 
it  was  written,  after  many  confidential  dilcourfes  with  him,  by  his  favourite  Hindu 
Ska'h. 

If  learning  was  ever  anciently  cultivated  in  the  regions  to  the  north  of  India,  it  was 
probably  in  thofe  countries  of  Chinefe  ‘Tartary  which  lie  between  the  thirty-fifth  and 
forty-fifth  degree  of  north  latitude ; but  the  prefident  means  in  a future  dilfertation 
to  produce  reafons  for  fuppofmg  that  thefe  countries  were  peopled  by  a race  allied  to 
the  Hindus,  or  at  leaft  enlightened  by  their  vicinity  to  India  and  China.  That  fome 
tribes  of  wandering  Tartars  were  acquainted  with  the  medicinal  virtues  of  herbs  and 
minerals,  and  pretended  to  (kill  in  magic,  may  readily  be  admitted  ; but  the  general 
character  of  the  nation  feems  to  have  been  this  : they  were  profeffed  hunters  or  fifhers,. 
dwelling  on  that  account  in  forefts  or  near  great  rivers,  under  huts  or  rude  tents,  or 
in  waggons  drawn  by  their  cattle  from  ftation  to  ftation  ; they  were  dextrous  archers, 
excellent  horfemen,  bold  combatants,  appearing  often  to  flee  in  diforder  for  the  fake 
of  renewing  their  attack  with  advantage  ; drinking  the  milk  of  mares,  and  eating  the 
flefh  of  colts,  and  fond  of  intoxicating  liquors. 

The  prefident  concludes  with  fuppofing  it  proved  beyond  controverfy,  that  the  far 
greater  part  of  Alia  has  been  peopled  and  immemorially  pofieflfed  by  three  confide  - 
rable  nations,  whom,  for  want  of  better  names,  we  may  call  Hindus,  Arabs,  and.  Tar  tars-, 
each  divided  and  fubdivided  into  an  infinite  number  of  branches,  and  all  fo  different 
in  form  and  features,  language,  manners  and  religion,  that  if  theyTprang  originally/ 
from  a common  root,  they  mult  have  been  feparated  for  ages.. 


III.  The  Sixth  Dijcourfe,  on  the  Perfians , delivered  to.  the  Society , Feb.  1 gth,  1789. 

BY  the  name  of  Perfia , the  Europeans  underftand  the  empire  of  Iran , as  it  is 
corredtly  denominated  by  the  prefent  natives  of  it,  and  by  all  the  learned 
Mulelmans  who  refide  in  the  Britifh  territories  of  India.  Of  this  the  prefident  lays . 
down  its  largeft  boundaries  as  follows.  From  the  fource  of  the  Euphrates  hedefeends 
to  its  mouth,  including  in  the  line  fome  confiderable  diftridts  and  towns  on  both  fides 
of  the  river ; then  pafling  the  Perfian  Gulph , he  coafls  the  fouthern  fide  of  Perfia , 
till  he  arrives  at  the  delta  of  the  Indus  y afeending  this  river  to  the  mountains  of  Cajh- 
gar , he  there  difeovers  its  fountains  and  thofe  of  the  Jaihiw,Aovm  which  he  is  led  to 
the  Cafpian  ; from  this,  by  the  banks  of  the  Cur  or  Cyrus , and  along  the  Cauca/ean 
ridges,  he  reaches  the  fhore  of  the  Euxine,  which,  together  with  the  feveral  Grecian 
feas,  he  coafls  till  oppoflte  the  point  whence  he  departed,  the  head  of  the  Euphratesy, 
at  no  great  diftance  from  the  Mediterranean. 

The  ancient  hiftory  of  this  empire  is  yet  imperfedlly  known,  the  principal  reafons. 
of  which  are  the  fuperficial  knowledge  of  the  Greeks  and  Jews,  and  the  lofs  of  the 
Perfian  archives.  The  firft  Perfian  emperor  whofe  life  the  Greeks  knew  with 
tolerable  accuracy  was  the  great  Cvrus,  whom  the  prefident  has  no  doubt  in  cal- 
ling Caikhosrau,  or  the  Khosrau  of  the  poet  Firdausi ; for  the  Greeks  conftantly 
lacrificed  accuracy  in  foreign  names  to  the  melody  of  found  as  perceived  in  their  own 
Language.  In  the  diftradtions  that  followed  the  overthrow  of  Dara3.  and  the  great  re- 
volution 
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volution  on  the  defeat  of  Tezdegird,  the  civil  hiftories  of  the  Perfians  were  loft  fo 
that  nothing  remains  of  genuine  Perfian  hiftory  before  the  dynafty  oISaWn,  except 
a few  ruftic  traditions  and  fables,  which  furnifhed  materials  for  the  Shahnamah , and 
which  are  ftill  fuppofed  to  exift  in  the  Pahlavi  language.  The  annals  of  the  Fzshdddi 
or  Ajfyrian  race  muft  be  confidered  as  dark  and  fabulous ; and  thofe  of  the  Cay  dm 
family,  or  Meda  and  Perfums,  as  heroic  and  poetical  though  the  lunar  eclipfes  laid 
to  be  mentioned  by  Ptolemy  fix  the  time  of  Gujlafp,  the  prince  by  whom  Zeratujht 
was  protected.  Of  the  Parthian  kings  defcended  from  Arfac  or  Arfaces  we  know 
little  more  than  the  names. 

It  had  been  fettled  by  chronologers  that  the  firft  monarchy  eftabiifhed  in  Perfia 
was  the  Ajfyrian , the  commencement  of  which  Newton  fixed  at  about  200  years  after 
Solomon.  Of  this  opinion  the  prefident  confeffes  himielf  to  have  been,  till  a fortunate 
difcovery,  for  which  he  was  indebted  to  Alir  Muhammed  Hufain , one  of  the  moft  in- 
telligent Mufelmans  in  India,  diflipated  the  cloud,  and  caft  a light  on  the  primaeval 
hiftory  of  Iran  and  of  the  human  race,  which  could  fcarcely  have  dawned  from  any 
other  quarter. 

<c  The  rare  and  interefting  trail  on  twelve  different  religions,  entitled  The  Dab  if- 
tan,  and  compofed  by  a Mohammedan  traveller,  a native  of  Cajhmir , named  Mohsan, 
but  diftinguifhed  by  the  affirmed  furname  of  Fa'ni',  or  Perijhable,  begins  with  a won- 
derfully curious  chapter  on  the  religion  of  Hu'shang,  which  was  long  anterior  to  that 
of  Zeratusht,  but  had  continued  to  be  fecretly  profeffed  by  many  leaimed  Perfians 
even  to  the  author’s  time ; and  feveral  of  the  moft  eminent  of  them,  diffenting  in 
many  points  from  the  Gabrs,  and  perfecuted  by  the  ruling  powers  of  theft  country, 
had  retired  to  India , where  they  compiled  a number  of  books,  now  extremely  fcarce, 
which  Mohsan  had  perufed,  and  with  the  writers  of  which,  or  with  many  of  them, 
he  had  contracted  an  intimate  friendfhip.  From  them  he  learned,  that  a powerful 
monarchy  had  been  eftabiifhed  for  ages  in  Iran,  before  the  acceffion  of  Cavu'mers  ; 
that  it  was  called  the  Mahabadian  dynafty,  for  a reafon  which  will  loon  be  mentioned  ; 
and  that  many  princes,  of  whom  feven  or  eight  only  are  named  in  2 "he  Dabiftan , and 
among  them  Mahbul,  or  Maha'  Belt,  had  raifed  their  empire  to  the  zenith  of  hu- 
man glory.  If  we  can  rely  on  this  evidence,  which  to  me  appears  unexceptionable, 
the  Iranian  Monarchy  muft  have  been  the  oldeft  in  the  world  ; but  it  will  remain  dubi- 
ous, to  which  of  the  three  flocks,  Hindu , Arabian , or  Tartar,  the  firft  Kings  of  Iran 
belonged ; or  whether  they  fprang  from  a fourth  race  diftinCl  from  any  of  the  others : 
and  thefe  are  queftions  which  we  fhall  be  able,  I imagine,  to  anfwer  precifely,  when 
we  have  carefully  enquired  into  the  languages  and  letters,  religion  and  philofophy,  and 
incidentally  into  the  arts  and  fciences,  of  the  ancient  Perfians. 

tc  I.  In  the  new  and  important  remarks  which  I am  going  to  offer  on  the  ancient 
languages  and  characters  of  Iran,  I am  fenfible,  that  you  muft  give  me  credit  for 
many  aflertions,  which  on  this  occafion  it  is  impoffible  to  prove ; for  I fhould  ill  de- 
ferve  your  indulgent  attention,  if  I were  to  abufe  it  by  repeating  a dry  lift  of  detached 
words,  and  prefenting  you  with  a vocabulary  inftead  of  a differtation  ; but,  fince  I have 
no  fyftem  to  maintain,  and  have  not  fuffered  imagination  to  delude  my  judgement ; 
fince  I have  habituated  myfelf  to  form  opinions  of  men  and  things  from  evidence, 
which  is  the  only  folid  balls  of  civil,  as  experiment  is  of  natural,  knowledge  i and 
fince  I have  maturely  confidered  the  queftions  which  I mean  to  difcufs ; you  will  not, 
I am  perfuaded,  fufpeCt  my  teftimony,  or  think  that  I go  too  far,  when  I allure  you, 

D d 2 that 


212 


ASIATIC -K  RESEARCHES. 


Vol.  II. 


that  I will  afiert  nothing  positively,  which  I am  not  able  fatisfaftorily  to  demonftrate. 
When  Mu  hammed  was  born,  and  Anu'shi'rava;n,  whom  he  calls  the  Juft  King,  fat 
on  the  throne  of  Perfta , two  languages  appear  to  have  been  generally  prevalent  in  the 
great  Empire  of  Iran ; that  of  the  Court,  thence  named  Deri,  which  was  only  a refined 
and  elegant  dialedt  of  the  Parsi , fo  called  from  the  province  of  which  Shiraz  is  now 
the  capital ; and  that  of  the  learned,  in  which  molt  books  were  compofed,  and 
which  had  the  name  of  Pahlavi,  either  from  the  Heroes  who  fpoke  it  in  former  times-, , 
or  from  Pahlu,  a tratt  of  land,  which  included,  we  are  told,  feme  confiderable  cities 
of  Irak.  The  ruder  dialefts  of  both  were,  and  I believe  ftill  are,  fpoken  by  the  ruftics 
in  feveral  provinces ; and  in  many  of  them,  as  Herat,  Zdbul,  S'iftdn,  and  others,  dif- 
tindt  idioms  were  vernacular,  as  it  happens  in  every  kingdom  of  great  extent.  Befides 
the  Parsi  and  Pahlav'i,  a very  ancient  and  abftrufe  tongue  was  known  to  the  Priefts 
and  Philofbphers,  called  the  language  of  the  Zend,  becaufe  a book  on  religious  and 
moral  duties,-  which  they  held  facred,  and  which  bore  that  name,  had  been  written  in 
it ; while  the  Pdzend,  or  comment  on  that  work,  was  compofed  in  Pbalavi,  as  a more 
popular  idiom-,  but  a learned  follower  of  Zera'tusht,  named  Bahman,- who  lately 
died  at  Calcutta , where  he  had  lived  with  me  as  a Perfian  reader  about  three  years, 
allured  me,-  that  the  letters  of  his  Prophet’s  book  were  properly  called  Zend,  and  the 
language  Aveftd,  as  the  words  of  the  Veda's  are  Sanfcrit , and  the  characters,  Ndgari ; or 
as  the  old  Saga's  and  poems  of  ljeland  were  expreffed  in  Runick  letters.  Let  us  how- 
ever, in  compliance  with  cuftom,  give  the  name  of  Zend  to  the  facred  language  of 
Perfta,  until  we  can  find,  as  we  lhall  very  foonr  a fitter  appellation  for  it.  The 
Zend  and  the  old  Pahlavi  are  almoft  extinfl  in  Iran  for  among  fix  or  feven  thoufand  ! 
Gabrs  who  refide  chiefly  at  Tezd,  and  in  Cirman,  - there  are  very  few  who-  can  read 
Pahlavi , and  fcarce  any  who  even  boaft  of  knowing  the  Zend-,  while  the  Parsi)  which 
remains  almoft  pure  in  the  Shahnamah,  has  now  become,  by  the  intermixture  of. 
numberlefs  Arabick  words,  and  many -imperceptible  changes,  a new  ■ language,  exqui- 
litely  polilhed  by»a  feries  of  fine  writers  in  profe  and  verfe,  and  analogous  to  the  difc 
ferent  idioms  gradually  formed  in,  Europe  after  the  fubverfion  of  the  Roman  Empire ; 
but  with  modern  Perftans  we  have  no  concern  in  our  prefent -enquiry,  - which  I. confine 
to  the  ages  that  preceded  Phe  Mohammedan  conqueft. . 

“ Having  twice  read  the  works  of  Firdausi'  with  great  attention,  fiiice  I applied  ■ 
myfelf  to  the  ftudy  of  old  Indian  literature, . I can  allure-  you,-  with  confidence,  that 
hundreds  oi  Pdrsi.  nouns  are  pure  Sanfcrit,  with  no  other  change  than  fuch  as  may  be 
obferved  in  the  numerous  Chdfhd's , or  vernacular  dialefts,  of  . India  \ that  very  many 
imperatives  are  the  roots  of  Sanfcrit  verbs  j and  that  even  the  moods  and  tenfes  of  the  - 
Perfian  verb  fubftantive,  which  is  the  model  of  all  the  reft,  are  deducible  from  the 
Sanfcrit  by  an  eafy  and  clear  analogy,.  We  may  hence  conclude,  that  the  Parsi  was 
derived,  like  the  various  Indian  dialedts,  from  the  language  of  the  Brahmans  -,  and  I •. 
muft  add,  that  in  the  pure  Perfian  I find  no  trace  of  any  Arabian  tongue,  except  what  - 
proceeded  from  the  known  intercourfe  between  the  Perftans  and  Arabs,  -efpecially  in  - 
the  time  of  Bahra'm,  who  was  educated  in  Arabia,  and  whofe  Arabick  verles  are  ftill . 
extant,  together  with  his  heroick  line  in  Dm, -which  many  fuppofe  to  be  the  firft  at- 
tempt at  Perfian  verification  in  Arabian  metre.  But,  without  having  recourfe  to  other 
arguments,  the  compofition  of  words,  in  which  the- genius  of  the  Perfian  delights,  and 
which  that  of  the  Arabick  abhors,  is  a decifive  proof,  that  the  Parsi  fprang  from  an 
Indian , and  not  from  an  Arabian  ftock.  Confidering  languages  as  mere-inftruments 
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of  knowledge,  and  having  ftrong  reafon  to  doubt  the  exiftence  of  genuine  books  in 
The  Zend  or  Pahlavi  (efpecially  fince  the  well-informed  author  of  The  Dabiftan  affirms 
the  work  of  Zera'tusht  to  have  been  loft,  and  its  place  fupplied  by  a recent  com- 
pilation), I had  no  inducement,  though  I had  an  opportunity,  to  learn  what  remains 
of thofe  ancient  languages;  but  I often  converfed  on  them  with  my  friend  Bahman, 
and  both  of  us  were  convinced,  after  full  confideration,  that  the  Zend  bore  a ftrong 
refemblance  to  Sanjcrit , and  the  Pahlavi  to  Arabick.  He  had  at  my  requeft  translated 
into  Pahlavi  x he  fine  infcription,  exhibited  in  the  Guliftan , on  the  diadem  of  Cyrus  ; 
and  I had  the  patience  to  read  the  lift  of  words  from  the  Pazend,  in  the  Appendix  to 
the  Farhangi  Jehangm:  This  examination  gave  me  perfeCt  conviction,  that  the 
Pahlavi  was  a dialeCt  of  the  Chaldaick ; and  of  this  curious  faCt  I will  exhibit  a fhort 
proof. 

« By  the  nature  of  the  Chaldean  tongue  moft  words  ended  in  the  firft  long  vowel 
like  Jhemia , Heaven;  and  that  very  word,  unaltered  in  a fingle  letter,  we  find  in  the 
Pazend , together  with  lailia,  night,  meya,  water,  nira,  fire,  matra , rain,  and  a multi- 
tude of  others,  all  Arabick  or  Hebrew,  with  a Chaldean  termination.  So  zamar , by  a beau- 
tiful metaphor  from  pruning  trees , means  in  Hebrew  to  comfoje  verjes ; and  thence,  by 
an  eafy  tranfition,  to  fing  them  •:  and  in  Pahlavi,  we  fee  the  verb  zamruniten , to  fing, 
with  its  forms  zamrunemi , I fing,  and  zamrunid,  he  fang ; the  verbal  terminations  of 
the  Perfian  being  added  to  the  Chaldaick  root.  Now  all  thofe  words  are  integral  parts 
of  the  language,  not  adventitious  to  it,  like  the  Arabick  nouns  and  verbals  engrafted 
on  modern  Perfian ; and  this  diftinCtion  convinces  me,  that  the  dialed;  of  the  Gabrs , 
which  they  pretend  to  be  that  of  Zera'tusht,  and  of  which  Bahman  gave  me  a va- 
riety of  written  fpecimens,  is  a late  invention  of  their  Priefts,  or  fubfequent  at  lead: 
to  the  Mufelman  invafion.  For,  although  it  may  be  poffible,  that  a few  of  their  facred 
books  were  preferved,  as  he  ufed  to  aftert,  in  Sheets  of  lead  or  copper  at  the  bottom 
of  wells,  near  Tezd,  yet  as  the  conquerors  had  not  only  a fpiritual,  but  a political  in-- 
tereft  in  perfecuting  a warlike,  robuft,  and  indignant  race  of  irreconcileable  conquered 
fubjeCts,  a long  time  muft  have  elapfed  before  the  hidden  fcriptures  could  have  been 
fafely  brought  to  light ; and  few  who  could  perfectly  underftand  them,  muft  then  have 
remained : but,  as  they  continued  to  profefs  among  themfelves  the  religion  of  their  fore- 
fathers, it  became  expedient  for  the  Mubeds  to  fupply  the  loft  -or  mutilated  works  of  their 
legiflator  by  new  compofitions;  partly  fronr  their  imperfeCt  recollection,  and  partly  from 
fuch  moral  and  religious  knowledge  as  they  gleaned,  moft  probably,  , among  the' 
Chriftians , with  whom  they  had  an  intercourfe.  One  rule  we  may  fairly  eftabliffi  in 
deciding  the  queftion.  Whether  the-  books  of  the  modern  Gabrs  were  anterior  to  the 
invafton  of  the  Arabs  ? When  an  Arabick  noun  occurs  in  them,  changed  only  by  the 
fpiritof  the  Chaldean  idiom,  as  werta.  for  werd,  arofe;  dab  a for  dhahab,  gold,  or  deman 
for  zeman,  -time,  we  may;  allow  it  to  have  been  ancient  Pahlavi ; but  when  we  meet 
with  verbal  nouns  or  infinitives  evidently  formed  ffiy  the  rules  of  Arabian  grammar, 
we  may  be  fure,  that  the phrafes  in  which  they  occur  are  comparatively  modern;  and 
not  a fingle  paflage  which  Bahman  produced  from  the  books  of  his  religion  would 
abide  this  teft. 

“ We  come  now  to  the  languagemf  the  Zend.  And  here  I muft  impart  a difeo- 
very  which  I lately  made,  and  from  which  we  may  draw  the  moft  interefting  confe-  - 
quences.  M.  Anq^jetil,  who  had  the  merit  of  undertaking  a voyage  to  India,  in. ’ 
his.  earlieft  youth,  with  no  other  view  than  to  recover  the  writings.of  Zera'tusht,  andd 
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who  would  have  acquired  a brilliant  reputation  in  France , if  he  had  not  fuliied  it  by  his 
immoderate  vanity  and  virulence  of  temper,  which  alienated  the  goodwill  even  of  his 
own  countrymen,  has  exhibited  in  his  work,  entitled  Zenddvefd , two  vocabularies  in 
Zend  and  Pahlavi , which  he  has  found  in  an  approved  collection  of  Ravfqydt,  or 
traditional  Pieces , in  modern  Perfian . Of  his  Pahlavi  no  more  needs  be  fa  id,  than 
that  it  ftrongly  confirms  my  opinion  concerning  the  Cbaldakk  origin  of  that  language; 
but  when  I perilled  the  Zend  gloflary,  I was  inexpreffibly  furprifed  to  find,  that  fix  or 
fieven  words  in  ten  were  pure  Sanfcrit , and  even  fome  of  their  inflexions  formed  by 
the  rules  of  the  Vy  dear  an-,  as  yufh  mac  am,  the  genitive  plural  o Eyufhmad.  NowM.  An- 
quetil  molt  certainly,  and  the  Perfian  compiler  moft  probably,  had  no  knowledge  of 
Sanfcrit and  could  not,  therefore,  have  invented  a lift  of  isarfcrit  words : it  is,  there- 
fore, an  authentic  lift:  of  Zend  words  which  had  been  preferved  in  books,  or  by  tra- 
dition ; and  it  follows,  that  the  language  of  the  Zend  was  at  lead  a dialect  of  the  Sanfcrit 
approaching  perhaps  as  nearly  to  it  as  the  Prdcrit , or  other  popular  idioms,  which 
we  know  to  have  been  fpoken  in  India  two  thoufand  years  ago. 

“ From  all  thefe  fads  it  is  a necefifary  confequence,  that  the  oldeft  difcoverable 
languages  o i Perfa  were  Chaldaick  and  Sanfcrit and  that,  when  they  had  ceafed  to  be 
vernacular,  the  Pahlavi  and  Zend  were  deduced  from  them  refpeClively ; and  the 
Parsi  either  from  the  Zend , or  immediately  from  the  dialed  of  the  Brahmans ; but  all 
had,  perhaps,  a mixture  of  Tartarian  ; for  the  belt  lexicographers  aflert,  that  num- 
berlels  words  in  ancient  Perfian  are  taken  from  the  language  of  the  Cimmerians , or 
the  tartars  of  Ripchdk : fo  that  the  three  families,  whofe  lineage  we  have  examined 
in  former  difeourfes,  had  left  vifible  traces  of  themfelves  in  Irani  long  before  the 
tartars  and  Arabs  had  rallied  from  their  deierts,  and  returned  to  that  very  country 
from  which  in  all  probability  they  originally  proceeded,  and  which  the  Hindus  had 
.abandoned  in  an  earlier  age,  with  pofitive  commands  from  their  legiflators  to  revifit  it 
no  more. 

<c  I clofe  this  head  with  obferving,  that  no  fuppofition  of  a mere  political  or  com- 
mercial intercourfe  between  the  different  nations  will  account  for  the  Sanfcrit  and 
Chaldaick  words  which  we  find  in  the  old  Perfian  tongues ; becaufe  they  are,  in  the 
firfl:  place,  too  numerous  to  have  been  introduced  by  fuch  means,  and,  fecondly,  are 
not  the  names  of  exotic  animals,  commodities,  or  arts,  but  thofe  of  material  dements, 
parts  of  the  body,  natural  objects  and  relations,  affections  of  the.  mind,  and  other  ideas 
common  to  the  whole  race  of  man. 

“ If  a nation  ot  Hindus,  it  may  be  urged,  ever  poffeffed  or  governed  the  country  of 
Iran , we  fhould  find  in  the  very  ancient  ruins  of  the  temple  or  palace  now  called  the 
throne  of  Jemshi'd,  fome  inferiptions  in  Devandgari,  or  at  leaft  in  the  characters  on  the 
{tones  at  Elephant  a , where  the  fculpture  is  unqueftionably  Indian , or.  in  thofe  on  the 
Staff  oi  Fi'ruz  Shah,  which  exiftinthe  heart  of  India.-,  and  fuch  inferiptions  we  pro- 
bably fhould  have  found,  if  that  edifice  had  not  been  ereCted  after  the  migration  of  the 
Brahmans  from  Iran,  and  the  violent  fchifm  in  the  Perfian  religion,  of  which  we  ihall 
prefently  fpeak  : for,  although  the  popular  name  of  the  building  at  lfiakhr,  or  Perfepo- 
lis , be  no  certain  proof  that  it  was  raifed  in  the  time  of  Jemshi'd,  yet  fuch  a faCt  might 
eafily  have  been  preferved  by  tradition ; and  we  fhall  foon  have  abundant  evidence, 
that  the  temple  was  pofterior  to  the  reign  of  the  Hindu  monarchs.  The  cypreffes,  in- 
deed, which  are  reprefented  with  the  figures  in  proceflion,  might  induce  a reader  of  the 
Shdndmah  to  believe,  that  the  fculptures  related  to  the  new  faith  introduced  by  Zera'- 
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ttjsht  ; but  as  a cyprefs  is  a beautiful  ornament,  and  as  many  of  the  figures  appear 
mconfiftent  with  the  reformed  adoration  of  fire,  we  mud  have  recourfe  to  ftronger 
proofs,  that  the  Takhti  J'emshi'd  was  erected  after  Cayu'mers.  The  building  has 
lately  been  vifited,  and  the  characters  on  it  examined,  by  Mr.  Franklin  ; from 
whom  we  learn,  that  Niebuhr  has  delineated  them  with  great  accuracy  : but  without 
fuch  tefiimony  I lhould  have  fufpeCted  the  correCtnefs  of  the  delineation  ; becaufe  the 
Banifh  traveller  has  exhibited  two  infcriptions  in  modern  Perfian , and  one  of  them 
from  the  fame  place,  which  cannot  have  been  exaCtly  tranfcribed.  They  are  very 
elegant  verfes  of  Nizami'  and  Sadi',  on  the  infiability  of  human  greatnejs ; but  fo  ill  en- 
graved, or  fo  ill  copied,  that  if  I had  not  had  them  nearly  by  heart,  I fhoula  not  have 
been  able  to  read  them  ; and  M.  Rousseau  of  Isfahan , who  tranflated  them  with 
fhameful  inaccuracy,  muft  have  been  deceived  by  the  badnefs  of  the  copy,  or  he 
never  would  have  created  a new  King  Wak am,  by  forming  one  word  of  Jim,  and 
the  particle  prefixed  to  it.  Afiiiming,  however,  that  we  may  reafon  as  conclufively 
on  the  characters  publifhed  by  Niebuhr  as  we  might  on  the  monuments  themfelves, 
were  they  now  before  us,  we  may  begin  with  obferving,  as  Chardin  had  obferved 
on  the  very  fpot,  that  they  bear  no  refemblance  whatever  to  the  letters  ufed  by  the 
Gabrs  in  their  copies  of  the  Vendiddd.  This  I once  urged,  in  an  amicable  debate  with 
.Bahman,  .as  a proof,  that  the  Zend  letters  were  a modern  invention ; but  he  feemed 
to  hear  me  without  furprife  ; and  infilled  that  the  letters  to  which  I alluded,  and  which 
he  had  often  feen,  were  monumental  characters  never  ufed  in  books,  and  intended 
either  to  conceal  fome  religious  myfleries  frond  the  vulgar,  or  to  difplay  the  art  of  the 
Sculptor,  like  the  embellifhed  Cufick  and  Nagari  in  feveral  Arabian  and  Indian  monu- 
ments.. He  wondered,  that  any  man  could  ferioufly  doubt  the  antiquity  of  the  Pahlavz 
letters ; and,  in  truth,  the  infcription  behind  the  horfe  of  Ruftan,  which  Niebuhr  has* 
alfo  given  us,  is  apparently  Pahlavt,  and  might  with  fome  pains  be  decyphered.  That 
character  was  extremely  rude,  and  feems  to  have  been  written,  like  the  Roman  and. 
the  Arabick , in  a variety  of  hands  ; for  I remember  to  have  examined  a rare  collection 
of  old  Perfian  coins  in  the  Mufeum  of  the  great  Anatomifl  William  Hunter,.  and: 
though  I believe  the  legends  to  be  Pahlavz , and  had  no  doubt  that  they  were  coins 
of  Parthian  Kings,  yet  I could  not  read  the  infcriptions  without  wafting  more  time 
than  I had  then  at  command,  in  comparing  the  letters,  and  afcertaining  the  propor- 
tions in  which  they  feverally  occurred.  The  grofs  Pahlavz  was  improved  be  Zera'- 
tusht,  or  his  difciples,  into  an  elegant  and  perfpicuous  character,  in  which  the  Zen-- 
ddvefid  was  copied  ; and  both  were  written  from  the  right  hand  to  the  left  like  other 
Chaldaick  alphabets,  for  they  are  manifeftly  both  of  Chaldean  origin ; but  the  Zend  has 
the  fingular  advantage  of  expreffing  all  the  long  and  fhort  vowels,  by  diftinCt  marks, . 
in  the  body  of  each  word,  and  all  the  words  are  diftinguifhed  by  full-points  between 
them;  fo  that  if  modern  Perfian  were  unmixed  with  Arabick , it  might  be  written  in 
Zend  with  the  greateft  convenience,  as  any  one  may  perceive  by  copying  in  that  cha- 
racter a few  pages  of  the  Shdndmah.  As  to  the  unknown  infcriptions  in  the  palace  of 
Jemsiw'd,  it  may  reafonably  be  doubted,,  whether  they  contain  a fyftem  of  letters 
which  any  nation  ever  adopted..  In  five  of  them,  the  letters,  which  are  feparated  by 
points,  may  be  reduced  to  forty,  at  leaft  I can  diftinguifn  no  more  efifentially  different;., 
and  they  all  feem  to  be  regular  variations  and  compofitions  of  a ftraight  line  and  an  . 
angular  figure,  like  the  head  of  a javelin,  or  a leaf  (to  ufe  the  language  of  botanifts), 
hearted  and  lanced,-.  Many  of  the  Runick  letters  appear  to  have  been  formed  of  fimilar  • 
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elements ; and  it  has  been  cbferved,  that  the  writings  at  Perfepolis  bear  a ftrong  refem- 
blance  to  that  which  the  Irifh  call  Ogham.  The  word  Agam>  in  Sanfcrit , means  mys- 
terious knowledge ; but  I dare  not  affirm,  that  the  two  words  had  a common  origin ; 
and  only  mean  to  fuggeft,  that  if  the  characters  in  queltion  be  really  alphabetical,  they 
were  probably  fecrec  and  facerdotal ; or  a mere  cypher,  perhaps,  of  which  the  priefts 
only  had  a key.  They  might,  I imagine,  be  decyphered,  if  the  language  were  cer- 
tainly known ; but  in  all  the  other  inferiptions  of  the  fame  fort,  the  characters  are 
too  complex,  and  the  variations  of  them  too  numerous,  to  admit  an  opinion,  that 
they  could  be  fymbols  of  articulate  found  for  even  the  Nagari  fyftem,  which  has 
more  diftinCt  letters  than  any  known  alphabet,  confifts  only  of  forty-nine  fimple  cha- 
racters, two  of  which  are  mere  fubftitutions,  and  four  of  little  tife  in  Sanfcrit , or  in 
any  other  language ; while  the  more  complicated  figures,  exhibited  by  Niebuhr., 
mull  be  as  numerous  at  leafl  as  the  Chinefe  keys,  which  are  the  figns  of  ideas  only, 
and  fome  of  which  refemble  the  old  Perfian  letters  at  IJlakhr : the  Danijh  traveller 
was  convinced,  from  his  own  obfervation,  that  they  were  written  from  the  left  hand, 
like  all  the  characters  ufed  by  Hindu  nations.  But  I muft  leave  this  dark  fubjeft, 
which  I cannot  illuminate,  with  a remark  formerly  made  by  myfelf,  that  the  fquare 
Chaldaick  letters,  a few  of  which  are  found  in  the  Perfian  ruins,  appear  to  have  been 
originally  the  fame  with  the  Devandgafiy  before  the  latter  were  enclofed,  as  we  now 
fee  them,  in  angular  frames. 

II.  The  primeval  religion  of  Iran , if  we  rely  on  the  authorities  adduced  by  Mho- 
Jani  Fdni  was,  the  belief  of  one  fupreme  God,  who  created  the  world,  and  governs  it 
by  his  providence ; the  pious  adoration  of  him;  reverence  for  parents  and  the  aged; 
fraternal  affeCtion  for  the  whole  human  race,  and  tendernefs  even  for  the  brute  crea- 
tion. This  pure  and  fublime  fyftem  could  hardly  be  of  long  duration  ; accordingly, 
we  . learn  from  the  Dabiftan,  that  the  popular  worffiip  among  the  Iranians  under  Hu- 
shang  was  purely  Sabian.  In  this  work  there  is  a defeription  of  the  feveral  Perlian 
temples  dedicated  to  the  fun  and  planets,  of  the  images  adored  in  them,  and  of  the 
proceffions  to  them  on  feftivals,  one  of  which  is  probably  reprefented  by  fculpture  in 
the  ruined  city  of  Jemfhid.  But  the  planetary  worffiip  in  Perfia  jeems  only  part  of  a 
far  more  complicated  religion  which  we  now  find  in  the  Indian  provinces ; for  Moh- 
Jan  affures  us,  that  in  the  opinion  of  the  belt  informed  Perfians  who  profeffed  the 
faith  of  Hu'shang,  the  firft  monarch  of  Iran  and  of  the  whole  earth  was  Maha'ba'd, 
a word  apparently  Sanfcrit , who  divided  the  people  into  four  orders,  the  religious,  the 
military,  the  commercial,  and  the  fervile  ; to  which  he  affigned  names  unqueftionably 
the  fame  in  their  origin  with  thofe  now  applied  to  the  four  primary  claffes  of  the 
Hindus.  They  added,  that  he  received  from  the  Creator,  and  promulgated  a facred 
book  in  a heavenly  language,  and  that  fourteen  Maha'ba'ds  had  appeared  or  would 
appear  in  human  ffiapes  for  the  government  of  this  world.  This  is  fo  fimilar  to  the 
belief  of  the  Hindus  .refpeCting  their  fourteen  Menu's,  and  the  facred  book  left  by  the 
firft  of  them,  that  we  can  hardly  doubt  that  the  firft  corruption  of  the  old  and  pure 
religion  was  the  fyftem  of  Indian  theology  invented  by  the  Brahmans.  The  apeeffion 
of  Cayumers  to  the  throne  of  Perfia  in  the  eighth  or  ninth  century  before  Chrift, 
feems  to  have  been  accompanied  by  a confiderable  revolution  in  government  and  re- 
ligion. Pie  perhaps  began  the  new  fyftem  of  national  faith  which  Hu'shang  com- 
pleted ; but  the  reformation  was  partial,  for  while  they  rejected  the  complex  poly- 
Ithe.ifm  of  their  predeceffors,  they  retained  the  laws  of  Mahdbad \ with  a fuperftitious 
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^veneration  for  the  fun,  the  planets,  and  fire.  Zera'tusht  reformed  the  old  religion 
by  the  addition  of  genii,  or  angels,  prefiding  over  months  and  days  ; of  new  cere- 
monies in  the  veneration  fhown  to  fire ; of  a new  work  which  he  pretended  to  have 
received  from  heaven  -,  and,  above  all,  by  eftablifhing  the  diredt  adoration  of  one 
Supreme  Being.  He  was  born,  according  to  Mohjan , in  the  diftridt  of  Rai , and 
travelled  into  India  that  he  might  receive  inftrudlion  from  the  Brahmans.  This  re- 
formed religion  of  Perfia  continued  in  force  till  that  country  was  fubdued  by  the 
Mufelmans  and  without  ftudying  the  Zend,  we  have  ample  information  concerning 
it  in  the  writings  of  feveral  modern  Perfians  who  profefied  it.  • 

<f  With  the  religion  of  the  old  Perfians  their  philofophy  (or  as  much  as  we  know  of  it) 
was  intimately  connedled  ; for  they  were  afiiduous  obfervers  of  the  luminaries,  which 
they  adored  and  eftablifhed,  according  to  Mohsan,  who  confirms,  in  fome  degree, 
the  fragments  of  Berosus,  a number  of  artificial  cycles  with  diftindt  names,  which 
feem  to  indicate  a knowledge  of  the  period  in  which  the  equinoxes  appear  to  revolve: 
they  are  faid  alfo  to  have  known  the  moft  wonderful  powers  of  nature,  and  thence  to 
have  acquired  the  fame  of  magicians  and  enchanters.  But  I will  only  detain  you  with 
a few  remarks  on  that  metaphyfical  theology  which  has  been  profefied  immemorially 
by  a numerous  fedt  of  Perfians  and  Hindus,  was  carried  in  part  into  Greece,  and  pre- 
vails even  now  among  the  learned  Mufelmans , who  fometimes  avow  it  without  re- 
ferve.  The  modern  philofophers  of  this  perfuafion  are  called  Sufis,  either  from  the 
Greek  word  for  a fage,  or  from  the  woollen  mantle  which  they  ufed  to  wear  in  fome 
provinces  of  Perfia.  Their  fundamental  tenets  are,  that  nothing  exifts  abfolutely  but 
God  ; that  the  human  foul  is  an  emanation  from  his  efience,  and,  though  divided 
for  a time  from  its  heavenly  fource,  will  be  finally  re-united  with  it ; that  the  higheft 
poflible  happinefs  will  arife  from  its  re-union ; and  that  the  chief  good  of  mankind, 
in  this  tranfitory  world,  confifts  in  as  perfedt  an  union  with  the  Eternal  Spirit  as  the 
incumbrances  of  a mortal  frame  will  allow  ■,  that,  for  this  purpofe,  they  fhould  break 
all  connexion  ( or  tadlluk , as  they  call  it)  with  extrinfic  objedts,  and  pafs  through  life 
without  attachments,  as  a fwimmer  in  the  ocean  ftrikes  freely  without  the  impediment 
of  clothes ; that  they  fhould  be  ftraight  and  free  as  the  cyprefs,  whofe  fruit  is  hardly 
perceptible,  and  not  fink  under  a load  like  fruit-trees  attached  to  a trellis  ; that  if 
mere  earthly  charms  have  power  to  influence  the  foul,  the  idea  of  celeftial  beauty  mult 
overwhelm  it  in  extatic  delight ; that,  for  want  of  apt  words  to  exprefs  the  divine 
perfedtions  and  the  ardour  of  devotion,  we  mult  borrow  fuch  expreflions  as  approach 
the  neareft  to  our  ideas,  and  fpeak  of  Beauty  and  Love  in  a tranlcendant  and  myftical 
fenfe  ; that  like  a reed  torn  from  its  native  bank,  like  wax  feparated  from  its  de- 
licious honey,  the  foul  of  man  bewails  its  difunion  with  melancholy  mufic,  and  fheds 
burning  tears,  like  the  lighted  taper,  waiting  paffionately  for  the  moment  of  its  ex- 
tindtion,  as  a difengagement  from  earthly  trammels,  and  the  means  of  returning  to 
its  Only  Beloved.  Such  in  part  (for  I omit  the  minuter  and  more  fubtile  metaphy- 
fics  of  the  Sufis,  which  are  mentioned  in  The  Dabiftan)  is  the  wild  and  enthufiaftic 
religion  of  the  modern  Perfian  poets,  efpecially  of  the  fweet  Ha’fiz  and  the  great 
Maulavi:  fuch  is  the  fyftem  of  the  Veddnti  philofophers  and  beft  lyric  poets  of  India- ; 
and  as  it  was  a fyftem  of  the  higheft  antiquity  in  both  nations,  it  may  be  added  to 
the  many  other  proofs  of  an  immemorial  affinity  between  them.” 
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III.  and  IV.  On  the  ancient  monuments  of  Perfian  fculpure  and  architecture,  the 
prefident  has  nothing  to  add  to  the  obfervations  already  made  ; and  as  to  the  fciences 
and  arts  of  the  old  Perfians,  no  complete  evidence  of  them  is  found  to  exift.. 

“ Thus  has  it  been  proved,  by  clear  evidence  and  plain  reafoning,  that  a power- 
ful monarchy  was  eftablifhed  in  Iran  long  before  the  AJfyrian , or  Pzfhdadi , govern- 
ment ; that  it  was  in  truth  a Hindu  monarchy,  though  if  any  chufe  to  call  it  Cufian, 
Cajdean , or  Scythian , we  fhall  not  enter  into  a debate  on  mere  - names;  that- it  lub- 
fifted  many  centuries;  and  that  its  hiftory  has  been  ingrafted  on:  that,  of  the  Hindus, . 
who  founded  the  monarchies  of  Ayodhyd  and  Indraprejtha ;.  that  the  language  of  the 
firft  Perfian  empire  was  the  mother  of  the  Sanfcrit,  and  confequently  of  the  Zend  and 
Parfi , as  well  as  of  Greek,  Latin , and  Gothick ; that  the  language  of  the  Affyrians  was 
die  parent  of  Chaldaick  and  Pahlavi ; and  that  the  primary  Tartarian  language  alfo 
had  been  current,  in  the  fame  empire  ; although,  as  die  Tartars  had  no  books,  or  even 
letters,  we  cannot  with  certainty  trace  their  unpolifhed  and  variable  idioms..  We 
dilcover  therefore  in  Perfia , at  the  earlieft  dawn  of  hiftory,  the  three  diftinCt  races  of 
men,  whom  I defcribed  on  former  occafions,  as  poffeffors  of  India , Arabia , and  T artary ; . 
and  whether  they  were  collected  in  Iran  from  diftant  regions,  or  diverged  from  it,  as 
from  a common  center,  we  fhall  ealily  determine  by  the  following  confide  rations. 

“ Let  us  obferve  in  the  firft  place  the  central  pofition  of  Iran,  which  is  bounded 
by  Arabia , by  Tart  ary,  and  by  India  ; whilft  Arabia  lies  contiguous  to  Iran  only,  but: 
is  remote  from  Tartary,  and  divided  even  from  the  fkirts  of  India  by  a confiderable 
gulf;  no  country,  therefore,,  but  Perfia  feems  likely  to  have  fent.  forth  its  colonies 
to  all  the  kingdoms  of  Afa.  The  Brahmans  could  never  have  migrated  from  India 
to  Iran , becaufe  they  are  exprefsly  forbidden  by.  their  oldeft  exifting  laws  to  leave 
the  region  which  they  inhabit  at  this  day ;,  the  Arabs  have  not  even  a tradition  of  am 
emigration  into  Perfia  before  Mohammed,,  nor  had  they  indeed  any  inducement  to- 
quit  their  beautiful  and  extenfive  domains  : and  as  to  the  Tartars,  we  have  no  trace 
in  hiftory  of  their  departure  from  their  plains  and  forefts  till  the  invafion  of  the  Medes, 
who,  according  to  etymologifts,  were  the  fons  of  Madai  ; and  even  they  were  con- 
ducted by  princes  of  an  AJfyrian  family;.  The  three  races  therefore,,  whom  we  have 
already  mentioned  (and  more  than  three  we  have  not  yet  found),  migrated  from  Iran, 
as  from  their  common  country.  And  thus  the  Saxon  chronicle,  I prefume  from  good 
authority,  brings  the  firft  inhabitants  of  Britain  from  Armenia ; while  a late  very  learned 
writer  concludes,  after  all  his  laborious  refearches,  that  the  Goths  or  Scythians  came 
from  Perfia  ; and  another  contends  with  great  force,  that  both  the  Irifh  and  old  Britons ■ 
proceeded  feverally  from  the  borders  of  the  Cafpian  ■,  a coincidence  of  conclufions 
from  different  media,  by  perfons  wholly  unconnected,,  which  could  fcarce  have  hap- 
pened, if  they  were  not  grounded  on  folid  principles..  We  may  therefore  hold  this 
propofition  firmly  eftablifhed,  That  Iran,-  or  Perfia  in  its  largeft  fenfe,  was  the  true 
center  of  population,  of  knowledge,  of  languages,  and  of  arts;  which,,  inftead  of  tra- 
velling weftward  only,  as  it  has  been  fancifully  fuppofed,.  or  eaftward,  as  might  with- 
equal  reafon  have  been  afferted,  were  expanded  in  all  directions  to  all  the  regions  of 
the  world  in  which  the  Hindu  race  had  fettled  under  various  denominations..  But,, 
whether  Afia  has  not  produced  other  races  of  men  diftinCt  from  the  Hindus,  the  Arabs,- 
or  the  Tartars,  or  whether  any  apparent  diverfity  may  not  have  fprung  from  an  in- 
termixture of  thofethr.ee  in  different  proportions,  muft  be  the.  fubjeCt  of  a future 
enquiry. 
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IV.  A Letter  from  Henry  Vanfittart , Efqy  to  the  Prefident. 

MR.  Vanfittart  fays,  that  having  met  with  a Perfian  abridgement  of  the  A'frdrul 
Afdghina , or  the  fecrets  of  the  Afghans,  a book  written  in  the  Pujhto  language, 
he  was  induced  to  tranflate  it.  He  does  not  offer  it  as  a ferious  or  probable  hiftory, 
yet  conceives  that  it  may  be  interefling. 

On  the  De/cent  of  the  Afghans  from  the  Jews. 

TH  E Afghans  according  to  their  own  traditions  are  the  pofterity  of  Melic  Edlui 
(king  Saul)  who  according  to  fome  was  a defcendant  of  Judah , and  to  others  of 
Benjamin.  In  a war  between  the  Ifraelites  and  Amalekites,  the  latter  took  the  ark  of 
the  covenant,  which,  confidering  as  the  God  of  the  Jews,  they  endeavoured  to  deflroy, 
but  without  effedl.  At  this  period  Malic  Lalut  was  anointed  king,  and  had  two  fons 
one  called  Berkia , the  other  Irmia.  The  fon  of  Berkia  was  called  Afghan , he  ufed  to 
make  excurfions  to  the  mountains,  where  his  progeny  after  his  death,  eftablifbed 
themfelves,  lived  in  a ftate  of  independence,  and  exterminated  the  infidels.  When 
the  Jelett  of  creatures , Muhammed  appeared  upon  earth,  the  Afghans  fought  him  under 
their  leaders,  the  Tons  of  Walid,  and  the  prophet  honoured  them  with  his  enfign. 

Thefe  people  increafed  fo  much  that  the  army  of  Sultan  Mahmud  was  chiefly 
compofed  of  Afghans.  They  now  began  to  eftablifh  themfelves  in  the  mountains, 
and  fome  fettled  in  cities,  dividing  themfelves  into  four  claffes  : i.  the  pure,  whofe 
fathers  and  others  were  both  Afghans : 2.  thofe  whofe  fathers  only  were  Afghans,  3. 
thofe  whofe  mothers  only  were  Afghans,  and,  4.  thofe  who  were  children  of  women 
whofe  mothers  only  were  Afghans. 

Shiha  abuddin  Gauri , fultan  of  Gaznah , engaged  them  in  his  fervice,  they  conquered 
for  him  Delhi , and  in  return  he  gave  them  the  title  of  Patans , from  the  word  Paitna , 
to  rufh. 

The  race  of  Afghans  poflefled  themfelves  of  the  mountain  of  Solomon  near  Kandahar ; 
and  many  monarchs  of  that  race  have  fat  on  the  throne  of  Delhi,  and  fome  of  Gaur . 

To  this  Mr.  Vanfittart  adds,  that  the  country  of  the  Afghans,  which  is  a province 
of  Cabul,  was  originally  called  Roh , from  whence  is  derived  the  name  -of  Rohilla. 
The  city  eftablilhed  in  it  by  the  Afghans  was  called  by  them  Paijhwer  or  Paifhor , and 
is  now  the  name  of  the  whole  diftrict.  The  fedts  of  the  Afghans  or  at  Patans,  are  very 
numerous.  They  are  Mufelmans  partly  of  the  Sunni,  and  partly  of  the  Shiah  perfua- 
fion.  They  boaft  much  of  the  antiquity  of  their  original,  but  the  Mufelmans  confiaer 
them  as  moderns  and  bafe. 

[Mr.  Vanfittart  has  fubjoined  a fpecimen  of  the  Pufoto  language.] 

To  this  paper,  the  prefident  has  added  a note,  in  which  he  obferves,  that  this  ac- 
count of  the  Afghans  may  lead  to  a very  interefting  difcovery.  Efdras  fays  the  ten 
tribes  came  to  a country  called  Arfareth,  where  we  may  fuppofe  they  fettled  ; the  Per- 
fian hiftorians  fay  the  Afghans  are  defcended  from  the  Jews,  and  they  have  fuch  a tra- 
dition among  themfelves,  although  fince  their  converfion  to  the  flam,  they  ftudioufly 
endeavour  to  conceal  their  origin.  It  is  even  faid  their  families  are  diftinguiihed  by 
the  names  of  Jewifh  tribes.  The  Pufhto  language  has  a manifeft  refemblance  to  the 
Chaldaick,  and  a confiderable  diftrict  under  their  domion  is  called  Hazdreh  or  Hazdret, 
which  may  eafily  be  changed  from  the  word'  ufed  by  Efdras.  The  prefident  recom- 
mends an  enquiry  into  the  literature  and  hiftory  of  thefe  people. 
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HINZU'AN  (a  name  which  has  been  gradually  corrupted  into  Anzuamey  Anjuan 
Juanny , and  Johanna ) has  been  governed  about  two  centuries  by  a colony  of 
Arabs,  and  exhibits  a curious  inftance  of  the  flow  approaches  of  a fmall  community 
towards  civilization,  when  it  has  but  few  means  for  improving  its  natural  advantages. 
An  account  of  this  African  ifland,  in  which  are  found  the  language  and  manners  of 
Arabia , appeared  to  the  prefident,.  who  touched  at  it  in  his  voyage  to  India  in  1783,, 
worthy  of  being  laid  before  the  fociety.  But  as  it  is  drawn  up  in  the  form  of.a  mere  - 
traveller’s  narrative,  and  contains  nothing  of  a fcientific  or  literary  kind  which  we 
can  extra<5b  for  the  information  of  our  readers,  we  fhalL content  ourfelves  with  pointing; 
out  its  title  and  fubjefr. . 


VI.  On  the  Bay  a , or  Indian  Grofs-Beak.  By  At’har.  Ali'  Kha'n,  of  Debit. 

THE  little  bird,  called  Bay  a in  Hindi,  Berber  a mSanfcrit,  Babui  in  the  dialed  of 
Bengal,  C'ibu  in  Perfian,  and  Tanawwit  in  Arabick,  from  his  remarkably  -pendent 
neft,  is  rather  larger  than  a fparrow,  with  yellow-brown  plumage,  a yellowifh  head : 
and  feet,  a.  lights  coloured  breaft,  and  a conic  beak  very  thick  in  proportion  to  his 
body.  This  bird  is  exceedingly  common  in  Hinduflan:  he  is  aftonifhingly  fenfible,  > 
faithful,  and  docile,  never  voluntarily  deferting  the  place  where  his  young  were 
hatched,  but  not  averfe,  like  moft  other  birds,  to  the  fociety  of  mankind,  and  eafily 
taught  to  perch  on  the  hand  of  his  mafter.  In  a ftate  of  nature  he  generally  builds 
his  neft  on  the  higheft  tree  that  he  can  find,  efpecially  on  the  palmyra,  or  on  the 
Indian  fig-tree,,  and  he  prefers  that  which  happens  to  overhang  a well  or-  a rivulet : 
he  makes  it  of  grafs,  which  he  weaves  like  cloth  and  fhapes  like  a large  bottle,  fuf- 
pending  it- firmly  on  the  branches,  but  fo  as  to  rock  with- the  wind,  and  placing  it 
with  the  entrance  downwards  to  fecure  it  from  birds  of  prey.  His  neft  ufually  conftfts 
of  two  or  three  chambers  ; and  it  is  the  popular  belief,  that  he  lights  them  with  fire- 
flies, which  he  catches  alive  at  night  and  confines  wi^h  moift  clay,  or  with  cow-dung: 
that  fuch  flies  are  often  found  in  his  neft,  where  piepes  of  cow-dung  are  alfo  ftuck,  . 
is  indubitable  ; but,  as  their  light  could  be  of  little  ufe  to  him,  itfeems  probable  that 
he  only  feeds  on  them.  He  may  be  taught  with  eafe  to  fetch  a piece  of  paper,  or 
any  fmall  thing,  that  his  mafter  points  out  to  him : it  is  an  attefted  facft,  that  if  a 
ring  be  dropped  into  a deep  well,  and  a fignal  given  to  him,  he  will  fly  down  with  - 
amazing  celerity,  catch  the  ring  before  it  touches  the  water,  and  bring  it.  up  to  his 
mafter  with  apparent  exultation ; and  it  is  confidently  afierted,  that,  if  ahoufe  or  any 
other  place  be  fhown  to  him  once  or  twice,  he  will  carry  a note  thither  immediately 
on  a proper  fignal  being  made.  One  inftance  of  his  docility  I can  myfelf  mention  > 
with  confidence,  having  often  been  an  eye  witnefs  of  it : the  young  Hindu  women  at 
Banares  and  in  other  places  wear  very  thin  plates  of  gold,  called  tica’s,  flightly  fixed 
by  way  of  ornament  between  their  eye-brows ; and,  when  they  pafs  through  the 
ftreets,.  it  is  not  uncommon  for  the  youthful  libertines,  who  amufe  themfelves  with 
training  Baya’s,  to  give  them  a fign  which  they  underftand,  and  fend  them  to  pluck 
she  pieces  of  gold  from  the  foreheads  of  their  miftrefles,  which  they  bring  in  triumph  . 
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ftt  the  lovers.-  The  Baya  feeds  naturally  on  grafs-hoppers  and  other  infedts,  but  will 
ftibfift,  when  tame,  on  pulfe  macerated  in  water:  his  fleih  is  warm  and  drying,  of 
eafy  digeftion,  and  recommended,  in  medical  books,  as  a folvent  of  ftone  in  the 
bladder  or  kidneys' ; . but  of  that  virtue  there  is  no  fufficient  proof.  1 he  female  lays 
many  beautiful  eggs  refem-bling  large  pearls ; the  white  of  them,  when  they  are 
boiled, -is  tranfparent,  and  the  flavour  of  them  is  exquifitely  delicate.  When  many 
Bayas  are  aflembled  on  a high  tree,  they  make  a lively  din,  but  it  is  rather  chirping 
than  finging ; their  want  of  mufical  talents  is,  however,  amply  fupplied  by  their  won- 
derful fagacity,  in  which  they  are  not  excelled  by  any  feathered -inhabitants  of  the 
foreft.- 


VII.  On  the  Chronology  of  the  Hindu* \ Writtin  in  January  1788. 

THE  prefident’-s  purpofe  in  this  difiertation  is  to  lay  before  the  fociety  a concife 
account  of  Indian  chronology,  extracted  from  Sanfcrit  books,  or  colledted 
from  conventions  with  Bandits , and  to  fubjoin  a few  remarks  on  their  fyftem.  He 
begins  with  copying  from  one  of  the  books  in  Sanfcrit,  an  arrangement  of  infinite 
time,  as  divided  into  days  and  years  of  men,  of  the  Gods,  and  of  Brahma  ; which 
the  Hindus  underftand  literaHy,  but  which  bears  intrinfic  marks  of  being  purely  aftro- 
nomicaL  It  may  therefore  be  rejedted  from  an  enquiry  into  the  hiftorical  or  civil 
chronology  of  India.  Without  going  over  the  particulars  of  their  fanciful  calculations, 
it  may  fuffice  to  ftate,  that  according-  to  the  Hindu  reckoning,  we  are  now  in  the 
firft  day,  of  the  firft-month,  of  the  51ft  year  of  Brahma’s  age;  and  in  the  28th 
divine  age  of  the  feventh  Manwantam ; of  which  divine  age,  the  three  firft  human 
ages  have  pafled,  and  4888  years  of  the  fourth. 

In  the  time  of  the  feventh- Menu,  (or  heaven- born  fovereign  of  the  earth)  fur- 
named  Vaivaswata,  or  Child  of  the  Sun , the  Hindus  believe  the  whole  earth  to  have 
been  drowned,  and  all  the  human  race  deftroyed,  except  the  pious  prince  himfelf, 
and  feven  Rijhis  or  holy  perfons  and  their  wives.  From  this  Menu  the  whole  race 
of  men  is  believed  to  have  defcended;  for,  the  feven  Rifhi's' are  not  mentioned  as 
fathers  of  families.  But  fince  his  daughter  Ila'  was  married  to  the  firft  Buddha  or 
Mercury , the  fon  of  Chandra,  or  the  Moon,  his  pofterity  are  divided  into- two  great 
branches,  called  the  Children  of  the  Sun,  frorrrhis  ownVuppofed  father,  and  the  Chil- 
dren of  the  Moon , from  the  parent  of  his  daughter’s  hulband;  The  lineal  male  defen- 
dants of  both  thefe  families  are  fuppofed  to  have  reigned  in  the  cities  of  Ayodhy'a  or 
Audh,  and  Pratifht'hdna , or  Vitora,  refpedtively  till  the  thoufandth  year  of  the  prefent 
age.  Their  names  collected  from  feveral  Parana's-,  are  exhibited  by -the  prefident  in- 
two  columns  arranged  by  himfelf.  They  amount  to  fifty  fix  of  the  Sun , ending  in 
Rama,  and  forty  fix  of  the  Moon,  ending  in  Tudhifht'hir.  This  is  called  the  fecond 
age.  By  means  of  the  ufual  calculations  applied  to  Lines  of  princes,  the  extravagant 
numbers  given  in  Hindu  chronology  are  corredled.  Rama  is  fuppofed  to  have  lived 
about  three  thoufand  eight  hundred  years  ago. 

The  third  age  brings  down  the  children  of  the  Sun,  through  thirty  defcents,  to  Vri- 
hadrana ; and  thofe  of  the  Moon,  - to  Paricflort.  T he  fourth  age  has  twenty  nine  per- 
fons in  each  line,  in  the  laft  of  whom  thefe  dynafties  are  fuppofed  to  have  became 
extindt.-  Then  follow  lifts  of  the  kings  of  Magadha,  of  Maury  a, ' Sun  fa,  Canna,  and- 
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Andhra  kings.  From  the  whole,  the  two  following  propofitions  are  laid  down  a 
indubitable ; that  the  three  firft  ages  of  the  Hindus  are  chiefly  mythological , whether 
their  mythology  was  founded  on  the  dark  enigmas  of  their  aftronomers,  or  on  the 
heroic  fidtions  of  their  poets ; and  that  the  fourth  or  hijlorical  age  cannot  be  carried 
farther  back  than  about  two  thoufand  years  before  Chrift.  The  fubjedt  is  however  lo 
obfcure,  and  fo  much  clouded  by  fidtions  of  the  Brahmans,  who  have  through  vanity 
extended  their  antiquity,  that  we  mult  be  latisfied  with  probable  conjedtures,  unlefs 
the  aftronomical  books  in  Sanfcrit  fhall  clearly  afcertain  the  places  of  the  colures  in 
fome  precife  years  of  the  hiftorical  age.  The  prefident  concludes  with  A Chrono- 
logical Table  according  to  one  of  the  Hypothecs  intimated  in  the  preceding  T rati. 


Christian 
and  Muselman., 
Adam, 

Hindu. 

Menu  I.  Age  L 

— 

Tears  from  1788 
of  our  era. 
5794 

Noah, 

Menu  II. 

- 

- 

4737 

Deluge, 

- 

• 

- 

4138 

Nimrod , 

Hiranyacafipu.  Age  II. 

•*» 

- 

4006 

Bely 

Bali, 

- 

- 

3892 

Rama, 

Rama.  Age  III. 

- 

- 

3817 

Noah’s  death. 

- 

- 

- 

3787 

Fradyotay  - 

- 

- 

2817 

Buddha.  Age  IY. 

- 

- 

2815 

Nanday 

- 

- 

2487 

Baliny 

- 

- 

1937 

Vacramadityay 

- 

1844 

Devapalay 

- 

- 

18 1 1 

Christ, 

- 

- 

- 

1787 

Narayanpdlay 

- 

- 

1721 

aS 'acay  — — 

- 

- 

1709  . 

WaTidy 

- - - 

- 

- 

1080 

Mahmitdy  - 

- 

- 

- 

786 

Chengiz, 

- 

- 

- 

548 

faimiiry  - 

^ m 

- 

• 

391 

Babur , 

- 

- 

276 

Nadirfhahy  - 

- 

- 

- 

49 

We  have  given  a very  abridged  view  of  this  elaborate  paper,  which  abounds  in  par- 
ticular and  defultory  remarks  and  calculations  in  fuch  a manner  as  to  be  abfolutely 
incapable  of  analyfis.  Nor  do  we  fuppofe  our  readers  will  be  fo  much  interefted  in 
the  confutation  of  the  wild  and  abfurd  fancies  of  the  Hindus,  as  in  the  refults  which 
ingenious  criticifm  has  drawn  from  the  veftiges  of  truth  which  they  appeared  to 
.contain. 


On  the  Cure  of  the  Elephantiafis.  By  At’har  Ali'  Kha'n  of  Dehli. 

IN  an  introdudlory  note,  it  is  faid  that  this  difeafe  is  the  judhdm  of  the  Arabs,  or 
khorah  of  the  Indians ; that  in  Arabia  it  is  alfo  called  ddul'afad,  a name  corref- 
poftding  with  the  Leontiafis  of  the  Greeks.  Hillary,  in  his  obfervations  on  the  dif- 
eafe s 
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eales  of  Barbadoes,  calls  it  the  Leprofy  of  the  Joints , becaufe  it  principally  afFeCts  the 
extremities,  which  in  the  laid  ftage  become  diftorted,  and  at  length  drop  off.  But  as 
it  is  really  a corruption  of  the  whole  mafs  of  blood,  it  requires  a general  appellation, 
and  may  be  properly  named  the  Black  Leprofy , which  name  has  been  adopted  bySau- 
vages  and  Gorroeus,  in  contradiction  to  the  White  Leprofy.  Thisdifeafe  is  peculiar 
to  hot  climates,  and  has  rarely  appeared  in  Europe.  It  has  been  imported  from  Africa 
by  the  negroes  into  the  Weft  India  iflands;  but  it  has  been  long  known  in  Hinduftan, 
and  rages  with  virulence  among  the  native  inhabitants  of  Calcutta.  Mercury  has 
been  found  ineffectual  in  the  cure,  or  rather  hurtful.  The  juice  of  hemlock,  which 
has  been  propofed,  does  not  feem  to  be  a medicine  of  fufficient  power  in  an  inve- 
terate cafe. 

The  writer  of  th e Differ tation  came  with  his  father,  who  was  phyfician  to  Nadir- 
fhah,  from  Perfia  to  Dehli.  The  receipt  was  communicated  to  him  in  1783,  by 
Mir  Muhammed  Hufain,  when  he  accompanied  Mr.  Richard  Johnfon  from  Lachnau 
to  Calcutta,  as  a moft  powerful  remedy  againft  all  corruptions  of  the  blood,  leprous, 
and  venereal.  It  is  an  old  fecret  of  the  Hindu  phyficians,  who  applied  it  alfo  to  the 
cure  of  cold  and  moift  diftempers,  as  the  palfy,  diftortions  of  the  face,  relaxations  of 
the  nerves,  and  fimilar  difeafes.  It  is  thus  prepared.  “ Take  of  white  arfenic , fine 
and  frefh,  one  tola;  of  picked  black  pepper  fix  times  as  much:  let  both  be  well 
beaten  at  intervals  for  four  days  fucceflively  in  an  iron  mortar,  and  then  reduced  to 
an  impalpable  powder  in  one  of  ftone  with  a ftone  peftle,  and  thus  completely  levi- 
gated, a little  water  being  mixed  with  them.  Make  pills  of  them  as  large  as  tares 
or  fmalj  pulfe,  and  keep  them  dry  in  a fhady  place.  One  of  thefe  pills  muft  be  fwal- 
lowed  morning  and  evening  with  forne  betel- leaf  or  in  countries  where  betel  is  not  at 
hand,  with  cold  water : if  the  body  be  cleanfed  from  foulnefs  and  obftruCtions  by- 
gentle  cathartics  and  bleeding  before  the  medicine  is  adminiftered,  the  remedy  will 
be  fpeedier.”  It  appears  from  a note  that  the  tola  weight  is  equal  to  105  grains  troy; 
but  the  weight  of  the  whole  mafs  is  of  little  confequence,  fmce  the  fingle  dofes  are 
left  fo  indeterminate.  The  writer  goes  on  to  mention  the  qualities  of  white  and 
yellow  arfenic.  He  obferves  that  the  belt  antidote  againft  the  poifonous  effects  of 
arfenic,  is  the  fcrapings  of  leather  reduced  to  aflhes.  Four  times  as  much  of  them  as 
of  the  arfenic,  mixed  with  water  and  drank,  will  counteract  the  poifon. 

The  writer  prepared  and  adminiftered  the  receipt  in  various  of  the  above-mentioned 
difeafes,  to  numbers  who  were  almoft  at  the  point  of  death,  and  he  calls  God  to  wit- 
nefs  that  they  were  all  completely  cured.  One  was  a Pars!,  fo  cruelly  afflicted  with  a 
confirmed  lues,  here  called  the  Perfian  fire , that  his  extremities  was  all  ulcerated  and 
almoft  rotted  offl  He  was  perfectly  recovered  after  taking  the  arfenic  spills  a fort- 
night. But  its  power  was  chiefly  tried  in  the  cure  of  the  judhdm , or  jwzamy  as  the 
word  is  pronounced  in  India.  This  difeafe  he  defcribes  as  extremely  contagious,  and 
alfo  hereditary.  A common  caufe  of  it,  he  fays,  is  the  unwholefome  diet  of  the  na- 
tives, who  are  accuftomed  after  eating  plentifully  of  fifn,  to  fwallow  large  draughts 
of  milk.  Other  caufes  are  alfo  mentioned;  as  particularly  the  ufe  of  provocatives. 
The  venereal  lues  generally  ends,  in  this  malady.  He  relates  a cafe  of  a man  who 
being  difordered  with  the  Perfian  fire,  on  doling  an  ulcer,  was  feized  with  violent 
pains  of  the  limbs,  which  were  removed  by  cinnabar  pills  given  him  by  a Hindu  phy- 
fician; but  were  foon  fucceeded  by  fymptoms  of  the  juzdm3  which  increafed  to  the 
higheft  degree  of  that  difeafe,. 
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The  firft  Symptoms  of  the  juzam  or  elephantiafis  are,  numbnefs  and  rednefs  of  the 
whole  body,  principally  of  the  face,  an  impeded  hoarfe  voice,  thin  and  falling  hair, 
offenfive  perfpiration  and  breath,  and  whitlows  on  the  nails.  The  cure  is  belt  begun 
with  copious  bleeding,  and  cooling  drink,  fuch  as  the  decoftion  of  Nymphaea  and 
violets,  with  fome  dofes  of  Manna  : after  which  ftronger  cathartics  mull  be  exhibited. 
But  no  remedy  has  proved  fo  effectual  as  the  pills  of  arfenic  and  pepper.  One  cafe 
of  their  efficacy,  out  of  many,  is  felefted.  One  Shaikh  Ramazdni , an  upper  fervant 
to  the  board  of  revenue,  had  a corruption  of  the  blood,  denoted  by  beginning  ulcera- 
tion of  his  limbs,  and  other  fymptoms  of  a confirmed  juzam.  After  copious  bleeding 
and  other  preparation,  he  began  the  pills.  After  the  firft  week  the  malady  feemed 
alleviated ; in  the  fecond  it  was  considerably  diminiffied  ■,  in  the  third,  entirely  re- 
moved. No  particulars  are  given  of  the  operation  and  fenfible  effetfts  of  the 
medicines. 


IX.  On  the  Indian  Game  of  Chefs.  By  the  President. 

THE  prefident  fays,  if  evidence  be  required  to  prove  that  the  game  of  chefs  was 
invented  by  the  Hindus , we  may  be  Satisfied  with  the  teftimony  of  the  Perfians, 
who  unanimoufiy  agree  that  it  was  imported  from  the  Weft  of  India,  in  the  Sixth 
century  of  our  era.  It  is  known  at  Hinduftan  by  the  name  of  Chaturanga , that  is  the  four 
anga’s,  or  members  of  an  army,  viz.  elephants , horfes , chariots  and  foot  foldiers?  by  a 
natural  corruption,  it  is  changed  by  the  Perfians  into  Chatrang  and  the  Arabs  altered 
it  to  Shatranj , thus  has  a very  fignificant  word  in  the  Brahmans  language,  been  trans- 
formed by  fucceffive  changes  into  axedres , fcacchi?  echecs?  and  chefs.  The  beautiful 
Simplicity  of  this  game,  convinces  the  prefident  that  it  was  invented  at  once,  and  not 
formed  by  gradual  improvements,  yet  he  cannot  find  any  account  of  it  in  the  writings 
of  the  Brahmans.  There  is  an  Indian  game  of  the  fame  kind,  called  alfo  Chaturanga? 
but  more  frequently  Chaluraji  or  the  four  kings?  played  by  four  perfons,  and  reprefenting 
as  many  princes  and  two  allied  armies  combating  on  each  fide  the  board ; it  confifts 
like  ours  of  fixty-four  fquares,  half  occupied  by  the  men  and  half  vacant.  The  pre- 
fident was  informed  that  the  Brahmans  of  Bengal  were  once  celebrated  for  their  Skill 
in  this  game.  Some  of  the  principal  rules  of  the  game  are,  Firft,  when  one  king 
has  placed  himfelf  in  the  Square  of  another  long  he  wins  the  flake,  which  is  doubled  if 
he  kills  the  adverfe  monarch.  Secondly,  if  he  can  occupy  fucceffively  the  place  of 
the  three  princes,  he  obtains  the  vidtory.  Thirdly,  when  one  player  has  his  king  on 
the  board,  but  his  partner’s  king  has  been  taken,  if  he  can  Seize  the  adverfe  kings  he 
may  exchange  one.  Fourth,  if  a pawn  can  march  to  the  ©ppofite  extremity  of  the 
board_,  it  affumes  the  power  of  that  Square.  Fifthly,  if  a king  is  left  on  the  plain 
without  force,  there  is  neither  vidtory  nor  defeat. 


X.  Two  Infcriptions  from  the  Vindhya  Mountains , tranflated from  the  Sanfcrit?  by  Charles 

Wilkins,  Ffq. 

HE  firft  of  thefe  infcriptions  is  in  a cavern  called  the  Grot  of  the  Seven  Riffii’s, 
n^ar  Gaya,  and  is  to  the  honour  of  Kreefhna,  the  fecond  is  in  a Cave  behind 
Nagarjeni,  and  is  to  the  honour  of  Bhootapatee  and  of  Devee.* 


* A type  of  the  deities  Genitor  and  Genitrix, 


XI.  A Dejcrlptian  of  AJam,  by  Mohammed  Cazim , tr (inflated from  the  Perfian>  by  Henrv 

Vansittart,  Efq. 

A SAM  lies  north  eaft  of  Bengal,  and  is  divided  into  two  parts,  the  northern 
called  Uttarcul,  and  the  fouthern  Dacfhincul ; its  length  is  about  two  hundred 
ftandard  cos,  and  its  breadth  about  eight  days  journey.  It  is  watered  by  the  river 
Brahma-Putra,  which  flows  from  Khata,  and  feveral  rivers  that  run  into  it,  the  prin- 
cipal of  thefe  is  the  Dhonac,  the  land  between  them  is  fpacious  and  clear,  and  bounded 
by  a thick  foreft  abounding  with  elephants,  in  this  and  other  forefts  of  Afam,  five  or 
fix  hundred  elephants  may  be  procured  in  a year.  Acrofs  the  Dhonac  the  country 
is  marked  with  population  and  tillage,  and  prefents  on  every  fide  charming  profpeCts, 
ploughed  fields,  gardens,  and  groves.  As  the  country  is  overflowed  in  the  rainy  feafon, 
a caufeway  is  railed  for  the  convenience  of  travellers,  and  on  each  fide  is  planted  fhady 
bamboos,  the  top  of  which  meet  and  intertwine.  The  fruits  produced  here  are 
mangoes,  plantanes,  oranges,  citrons,  limes,  &c.  The  fugar  cane  excels  in  fweet- 
nefs,  and  is  of  three  colours,  red,  black  and  white. 

The  filks  here  are  excellent,  and  refemble  the  Chinefe,  fait  is  a fcarce  commodity. 
The  mountains  are  inhabited  by  the  tribe  called  Nanacs , an  evil  difpofed  race,  who 
go  naked,  and  eat  dogs,  cats,  mice,  locufts,  and  any  thing  they  can  find. 

The  country  of  Uttarcul  is  in  a high  ftate  of  cultivation,  the  inhabitants  of  thefe 
mountains  are  ftrong,  and  have  a refpeCtable  appearance,  their  complexions  are  red 
and  white.  Gold  and  filver  are  procured  in  Afam,  by  wafhing  the  fand  of  the  rivers. 
This  is  one  fource  of  revenue,  and  it  is  fuppofed  that  20,000  people  are  employed  in 
this  occupation.  The  people  of  Afam  are  bafe  and  unprincipled,  have  no  fixed  reli- 
gion, nor  any  rule  but  their  inclinations,  they  eat  all  flefh  except  human,  and  will  eat 
animals  that  die  a natural  death.  The  women  are  not  veiled,  and  perform  work  in 
the  open  air.  The  men  have  often  four  or  five  wives,  whom  they  publicly  buy, 
fell  and  exchange.  They  fhave  their  heads  and  beards,  their  flrength  and  courage  are 
apparent  in  their  looks,  and  their  ferocious  tempers  betrayed  by  their  phifiognomy. 
They  are  enterprizing,  favage,  fond  of  war,  vindictive  and  deceitful,  their  drefs  con- 
fifts  of  a cloth  round  their  heads,  another  round  their  loins,  and  a fheet  over  their 
fhoulders',  both  rich  and  poor  conftruCt  their  habitations  of  wood,  bamboos  and 
ftraw.  The  Raja  and  his  courtiers  travel  in  litters,  and  oppulent  perfons  in  doolies, 
Afam  has  neither  horfes,  camels,  nor  affes,  but  they  are  fometimes  brought  there 
from  other  countries,  afles  they  are  fond  of,  but  are  fo  much  afraid  of  a horfe,  that 
one  trooper  would  put  an  hundred  of  them  to  flight. 

The  ancient  inhabitants  of  this  country  are  divided  into  two  tribes,  the  Afamians , 
and  Cultanians , the  former  are  the  warriors,  of  which  fix  or  feven  thoufand  attend  the 
Raja  as  a body  guard,  their  martial  weapons  are  the  mufquet,  fword,  fpear,  arrow 
and  bow,  they  have  alfo  cannon  and  fwivels,  in  the  ufe  of  which  they  are  very  expert. 
On  the  death  of  any  of  the  Raja’s  they  dig  a cave  for  the  deceafed,  in  which  they 
inter  his  women,  attendants  and  fervants,  and  fome  of  his  magnificent  equipage  and 
furniture,  fuch  as  elephants,  gold  and  filver,  carpets,  cloaths,  victuals,  lamps,  with  a 
great  deal  of  oil,  and  a torch  bearer,  for  they  confider  thefe  things  as  neceflury  in  a 
future  ftate ; they  afterwards  cover  the  cave  with  a roof  of  ftrong  timbers.  The  peo- 
ple of  the  army  entered  fome  of  thefe  caves,  and  took  out  of  them  the  value  of  ninety 
thoufand  rupees  in  gold  and  filver. 

F f Ch.  rgong, 
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Ghergong , where  the  Rajah’s  palace  is  fituated,  has  four  gates,  has  a fence  of  bam- 
boos, and  raifed  caufeways  for  the  convenience  of  paffengers  in  rainy  feafons  ; before 
each  houfe  is  a garden,  and  fome  cultivated  ground.  The  Rajah’s  palace  is  lur- 
rounded  with  a ditch,  and  has  within  it  lome  fpacious  apartments,  among  which  is  a 
diwan  kbdnah,  or  public  faloon,  one  hundred  and  hfty  cubits  long*-  forty  broad,,  and  is 
fupported  by  fixty  fix  wooden  pillars.  There  are  here  many  plates  of  brafs  fo  well 
polifhed  as  to  fhine  like  mirrors. 

The  Rajahs  difplay  an  oflentatious  appearance  of  grandeur,  they  have  never  paid  tri- 
bute to  any,  and  have  checked  the  conquefl  of  fome  of  the  molt  vidtorious  princes  of 
Hinduftan.  Covered  in  their  ftrong  polls,  they  diftrefs  their  enemy,  by  llratagems,. 
furpriz.es  and  alarms,,  and  when  the  rainy  feafons  fets  in,  they  fall  on  their  invaders, 
and  have  in  this  manner  dellroyed  numerous  armies. 

Hufain  Shah,  king  of  Bengal,  loll,  a large  army  in  this  manner.  Mohammed,  fon 
of  Togluc  Shah,  had  an  army  of  ico,ooo  men  dellroyed  in  an  invafion  of  this 
country. 


XIL  On  the  Mannerly  Religion  and  Laws  of  the  Cuci.s  or  Mountaineers  of  'Tipra , com- 
municated by  John  Rawlins,  E/q. 

THE  inhabitants  of  the  mountainous  diflrifls  eall  of  Bengal,  give  the  name 
Patiyan,  to  the  Being,  who  created  the  univerfe,  but  they  believe  that  a deity 
exills  in  every  tree,  and  that  the  fun  and  moon  are  gods.  If  any -one  of  them  kills 
another,  the  brother  or  heir  only  have  a right  to  take  blood  for.  blood]  fmaller  crimes 
are  punifhed  by  a fine,  direfled  by  the  Chieftain.  The  Cuci  cruelly  cut  off  the 
heads  of  the  women  of  an  enemy’s  country,  even  if  they  are  pregnant. 

Their  wives  they  purchafe  of  the  father  or  mother  for  cattle;  a man  may  marry  any 
woman  except  his  mother.  If  a married  couple  have  a fon,  the  wife  is  fixed,  but  if 
they  have  no  fon,  the  hufband  may  divorce  her. 

They  have  no  idea  of  heaven  or  hell,  or  future  rewards  and  punifhments,  but  be- 
lieve that  a fpirit  carries  away  the  foul  of  the  dying  perfon. 

Their  food  confifts  of  elephants,  hogs,  deer  and  other  animals,  and  if  they  find  the 
carcaffes  or  limbs  in  the  forelts,  they  dry  and  eat  them.  When  refolved  on  war,  they 
march  in  the  night,  armed  with  fwords,  lances  and  arrows,  to  furprize  their  enemy, 
and  if  they  fucceed,  kill  all  they  meet,  male  and  female,  and  ftrip  the  houfes.  If 
they  are  oppofed  and  over-matched,  they  quickly  retreat.  If  they  fee  a liar  near  the 
moon,  they  expedl  an  attack  from  their  enemy,  and  remain  under  arms.  They  lay  at 
all  times  in  ambufii  to  kill  their  foes,  and  he  who  carries  home  a head  is  diftinguilked 
in  his  nation.  If  two  parties  meet  pretty  equal,  they  come  to  a treaty,  which  they 
conclude  with  feafting,  calling  on  the  fun  and  moon  to  witnefs  their  pacification.  A van- 
quifhed  tribe  becomes  tributary  to  their  conquerors.  Their  provifions  for  war  is  a dried 
root  like  a potatoe,  with  pafte  of  rice-flour,  and  having  no  victuals  to  drefs,  they 
march  a great  diftance  in  one  day..  Their  weapons  of  war  are  fabricated  only  by 
particular  tribes. 

Their  houfhold  affairs  belong  wholly  to  the  women,  the  men  build  the  huts,  culti- 
vate the  land,  hunt  and  make  war.  On  the  birth  of  a child  they  feaft  their  friends, 
and  end  the  day  with  dancing  and  finging.-  All  deformed  perfons  go  about  begging 
like  religious  mendicants. 

At 
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At  the  death  of  one  of  the  Cuci,  they  kill  a hog,  and  having  boiled  the  meat,  pour 
fome  liquor  into  the  mouth  of  the  deceafed,  twift  a piece  of  cloth  round  his  body, 
and  all  tafte  the  liquor  as  an  offering  to  his  foul,  this  they  repeat  feveral  days.  Then 
lay  the  body  on  a ftage,  dry  it  by  a fire  and  inter  it,  fcattering  fruits  and  flowers 
over  the  grave  ; but  fome  of  them  cover  their  dead  with  a fhroud  and  a mat,  and 
hang  them  on  a high  tree.  When  the  flefh  is  decayed  they  wafh  the  bones,  and  keep 
them  in  a bowl,  often  confulting  them  on  any  emergency,  and  alledging  that  they  a6b 
by  the  command  of  their  departed  friend.  A widow  muff  remain  a whole  year  near 
the  grave  of  her  hufband ; where  the  family  bring  her  food.  If  fhe  die  within  the 
year,  they  mourn  for  her,  if  fhe  lives  they  carry  her  back,  and  her  relations  have 
an  entertainment.  If  the  deceafed  leaves  three  fons,  the  eldeft  and  youngeft  take 
the  property,  the  other  has  nothing.  If  he  has  no  fons,  the  eflate  goes  to  his  brother, 
if  no  brothers,  it  efcheats  to  the  chief. 


XIII.  On  thejeccnd  Clajfical  Books  of  the  Chinefe.  By  the  President. 

ACCORDING  to  a Chinefe  writer,  named  Li  Tang  Cing , the  ancient  cha- 
racters ufed  in  his  country  were  the  outlines  of  vifible  objects,  earthly  and 
celeftial,  and  the  grammarians  of  China  tried  to  reprefent  the  operations  of  the  mind 
by  metaphors  drawn  from  the  productions  of  nature. 

In  this  language,  fo  wonderfully  compofed,  there  are  a multitude  of  books  of  ufeful 
and  agreeable  knowledge,  but  the  higheft  clafs  confifts  of  five  works,  one  of  which 
every  Chinefe  who  afpires  to  literary  honours,  muft  be  perfectly  matter  of.  The  firft  of 
thefe  books  is  purely  hiflorical , containing  annals  of  the  empire  for  2337  years  before 
Chrift  : it  it  entitled  Shuking,  and  a verfion  of  it  has  been  lately  publifhed  in  France ; 
for  to  the  French  we  are  indebted  for  the  moft  valuable  fpecimens  of  Chinefe  hittory 
and  literature.  The  fecond  clafllcal  works  contains  odes  or  fhort  poems,  in  praife  of 
their  ancients,  or  defcriptive  of  ancient  manners.  They  abound  in  wife  maxims,  and 
excellent  precepts,  their  doftrine,  according  to  Cun-fu-tfu,  is  reducible  to  this,  that 
we  fhould  not  do  any  thing  bafe  or  culpable.  They  are  highly  commended  by  that 
fage  in  his  Lunyu,  or  moral  difcourfes,  but  are  fuppofed  to  be  much  disfigured  fince 
the  time  of  that  philofopher.  Moft  of  thefe  odes  are  three  thoufand  years  old,  and 
fome  the  Chinefe  fay  are  older. 

The  third  book  called  Yoking , or  the  book  of  changes,  is  believed  to  have  been 
written  by  Fo,  the  Hermes  of  the  Eaft,  but  is  fcarcely  intelligible  to  the  moft  learned 
Mandarins.  The  fifth  book,  or  Liki , confifts  of  the  Chinefe  ritual,  or  tracfts  on  moral 
duties;  but  the  fourth,  intitled  Chung  Cieu3  or  Ipring  and  autumn,  by  which  it  means 
the  fiourilhing  ftate  of  an  empire,  under  a good  king,  and  the  fall  of  kingdoms  under 
bad  governors. 

Sir  William  hints  that  he  expe&s  the  tranflation  of  a very  valuable  Chinefe  work 
from  Canton,  and  hopes  to  be  able  to  procure  a complete  tranflation  of  the  Shi  King, 
and  an  authentic  abridgement  of  the  Chinefe  laws,  civil  and  criminal.  A native  of 
China,  Whang  Atong  has  promifed  his  afliftance,  but  it  appears  by  a letter  from  him 
to  the  prefident,  that  the  tranflation  of  the  above  book  would  require  three  or  four 
years. 
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XIV.  A Ta  le,  containing  Example's  of  all  the  different  Species  of  Infinitives  and  Participles 
that  are  derived  from  triliteral  Verbs , in  the  Form  in  which  they  are  nfed  in  the.Perfiani 
and  in  the  Language  of  Hinduflan. 

This  table  being  of  ufe  to  thofe  only  who  are  acquainted  with  the  two  languages, 
and  befides  being  very  long  and  incapable  of  abridgement,  we  fhall  omit. 


XV.  On  the  Aftronomical ' Computations  of  the  Hindus.  By  Samuel  Davis,  Efq. . 

Dated  from  Bhdgalpur . . 

THE  prediction  of  eclipfes  and  other  phenomena  in  the  Hindu  patra  or  alma- 
nack, excited  Mr.  Davis  to  enquire  by  what  means  it  was  performed,  and  being 
referred  to  the  Surya  Siddhanta,  reputed  a divine  revelation,  and  the  Tica,  or  com- 
mentary on  it,  by  the  rules  laid  down  in  them,  he  calculated  the  ecipfe  for  Novem- 
ber 17  8 9,  and  was  enabled  to  inveftigate  the  principles  of  the  Hindu  aftronomy. 

The  Hindu  divifion  of. the  ecliptick  .into  figns,  degrees,  &c..  is  the  fame  as  ours. 
Their  aftronomical  year  is  fidereal,  commencing  on  the  fun’s  entrance  into  Aries,  or 
Mefha,  each  aftronomical  month  containing  as  many  even  days  and  fradional  parts,  as 
he  ftays  in  each  fign,  and  the  civil  differs  from  the  aftronomical  account  of  time  in 
rejecting  thofe  fractions,  and  beginning  the  year  and  month  at  fun  rife. 

The  Hindus  have  framed  an  epoch  for  their  aftronomical  obfervations.  from  the 
time  when  they  fuppofed  that  all  the  planets  were  in  conjunction  in  the'  beginning  of 
Aries,  or  Mefha j from  whence  alfo  they  date  the  creation.  From  that  era- 
1955884890  years  have  elapfed,  and  in  2364115110  years,  the  planets  will  be  again 
in  the  fame  fituation.  Thefe  two  fums  form  the  grand  period  called  a Calpa,  or  day 
of  Brahma.  The  Calpa  is  divided  into  Manwanteras,  and  greater  or  lefs  Yugas. 
The  ufe  of  the  Manwantera  is  not  ftated  in  the  Surya  Siddhanta,  but  the  Maha  or. 
greater  Yug  is  the  period  elapfed  from  the  time,  that  the  moon  in  its  apogee  and 
afeending  node  was  in  conjunction  with  the  fun  in  the  ftrft  of  Aries,  to  their  return  ; 
to  the  fame  fituation; 

Since  on  the  creation  the  centers  of  the  earth,  furr  and  planets  were  in  a right  line, 
their  mean  longitude  for  any  propofed  time  is  determined  by  an  eafy  proportion.  As 
the  number  of  revolutions  of  a planet  in  the  cycle,  is  to  the  number  of  days  com- 
pofing  it,  fo  are  the  given  days  to  the  motion  in  that  time.  Then  cafting  out  the  even 
revolutions,  the  remainder  ihews  the  mean  longitude  from  Lanca,  the  equinodial 
point  at  midnight.- 

The  following  account  is  taken  from  the  Surya  Siddhanta,  written  in  Sanfcrit.  SE 
dereal  time  is  eftimated  by-  refpirations,  of  which  fix  make  a Picala,  fixty  Picala  a 
Danda,  fixty- Dandas  a Nacfhatra  day,  and  thirty  Nacfhatra  days  a Nacfhatra,  oc 
fidereal  month.  The  Savan  month  is  contained  between  thirty  fucceftive  rifings 
of  Surya  the  fun,  and  from  its  unequal  motion  in  right  afeenfion  is  variable. 
ThirtyTithis  compcfe  the  lunar  month.  In  a Saura  month  the  fun  deferibes  one 
fign  of  the  Zodiack,  his  paffage  through  the  twelve  figns  makes  a year,  i.  e.  a Deva 
day,  or  day  of  the  Gods.  Six  times  fixty  Deva  days  make  the  Deva  year,  and  twelve 
Deva  years  form  four  Yugas.  To  find  the  Saura  years  in  thefe  Yugas,  write  down 
the  numbers  4, 3, 2,  and  multiply  them  by  10000,  the  produd  43  20000  is  the  Mahar 

Yug,, 
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Yue-,  including  the  Sandhi  and  Sandhyanfa,  the  morning  and  evening  twilight.  This' 
is  divided  into  four  Yugas,  from  the  different  proportions  of  virtue  on  the  earth,  in 
the  following  manner.  Divide  4320000  by  10,  and  multiply  the  quotient  by  four, 
for  the  Satya  Yug,  by  three  for  the  Trela,  by  two  for  the  Dwapar,  and  one  for  the- 
Cali  Yug,  and  each  of  the  Yugs  by  fix  for  its  Sandhi  and  Sandhyanfa.  Seventy- 
one  Yugs  make  a Manwantera,  at  the  clofe  of  which  is  a Sandhi,  equal  to  the  Satya 
Y ug,  when  an  univerfal  deluge  prevails.  Fourteen  Manwanteras,  including  the  Sandhi, 
eompofe  a Calpa,  and  at  the  commencement  of  each  Calpa  is  a Sandhi  equal  to  the 
Satya  Yug,  or  1728000  Saura  years.  There  a Calpa  is  equal  to  1000  Maha  Yugs. 
Qne  Calpa  is  a day,  and  one  a night  with  Brahma,  and  he  lives  too  years.  Fifty 
years  of  his  lire  are  expired,  and  of  the  remainder  the  firft  Calpa  is  begun,  and  fix 
Manwanteras,  including  the  Sandhi,  are  expired.  Of  the  feventh  Manwantera,  named 
Vaivafwata,  twenty-feven  Maha  Yugs  are  elapfed,.  and  we  are  in  the  Satya  Yug  of 
the  twenty-eighth.  The  Satya  Yug  confifts  of  1728000  Saura  years.  Hence  the 
number  of  years  from  the  commencement  of  Calpa  to  the  prefent  time  may  be  com- 
puted, but  from  the  fum  muft  be  deducted  one  hundred  times  four  hundred  and  feventy- 
four  divine  years,  the  time  employed  by  Brahma  in  the  creation  of  the  world. 

In  one  Yug,  Surya  the  fun,  Budha  Mercury,  Sucra  Venus,  perform  4320000  Mad- 
hyama  revolutions  through  the  zodiack.  . Mangala  Mars,  Vrihafpati  Jupiter,  Sani. 
Saturn, .make  the  fame  number  of  Sighra  revolutions.  Chandra  the  . moon  makes 
577  5333^  Madhyama  revolutions.  Mangala  2296832  Madhyama  revolutions ; Buddha’s 
Sighras  are  17937060;  Vrihafpati’s  Madhyamas  364220;  Sucra’s  Sighras  7022376  ; 
Sani’s  Madyamas  146568.  The  Chandrohcha,  or  moon’s  apogee  revolutions,  are 
488203,  the  retrograde  revolutions  of  the  Chandrapata,,  or  moon’s  afcending  nodes, 
are  232238.  x x 

The  planetary  motions,  as  above  defcribed,  might  have  ferved  for  computations 
in  the  time  of  Meya,  the  author  of  the.  Surya  Siddhanta,  but  for  evident  reafons  they 
have  been  found  for  many  years  not  to  agree  with  the  obferved  places  in  the  hea- 
vens, and  corrections  in  Sanfcrit,  called  Bija,  have  been  introduced.  . 

The  place  of  the  fun’s  apogee  is.  3 s.. 6° 3.8.'.. 42'.  In  this  the  Hindu  account 
differs  from  the  European,  which  places  it  in  3s-.. 8°. .1'  about  i°22'.  . There. is  a much 
greater  difagreement  with  refpeCt  to  the- aphelia,  and  nodes  of  the  other  planets. 

Having  thus  the.  mean  motion  of  the  planets,  their  nodes  and  apfides,  and  the 
elapfed  time  iince  they  were  in  conjunction,  we  may  determine  their  prefent  mean 
longitude  ; but  it  is  obferved  in  the  Surya  Siddhanta,  that  to.afiume  fo  long  a period 
is  not  always  neceffary.  . For  ufe,.  the  computation  may  be  made  from  the  beginning 
of  the  Treta  age,  when  all  the  moveable  points  in  the  heavens,-  except  the  apogees 
and  afcending  nodes,  which  muft  be  computed  from  , the  creation,  were  again  in  con- 
junction in  Mefha.  And  for  the  mean  longitude  of  the  planets*-  the  Hindu  aftrono-  - 
mers  do  not  now  go  farther  back  than  the-  commencement  of  the  Cali  Yug,  . 

For  the  folution  of  triangles  neceffary  in  the  equation  of  the  mean  to  the  true 
anomaly,  a canon  of  fines  is  conftruCted  according  to  the  Surya  Siddhanta  in  the  fol- 
lowing manner.  Divide  the  number  of  minutes  in  one.. fign  by  eight,  the  quotient 
225'  Is  the  firft  Jyapuida.  Divide  the  firft  Jyapuida  by  225',  the  quotient  -T  being  ; 
deducted,  add, 2 24  to  it,  for  the  fecond  Jyapuida  449'.  Divide  this  by  225V  the  quo- 
tient being  one  of  a fraction,  deduCt  two  from  the  foregoing  remainder  224,  and  add 
the  remainder  to  the  fecond  for  the  third  Jyapuida  671.  Divide  this  by  225,  deduCt ' 
the. quotient  3 from  the  laft  remainder  222,  add  the  remainder  219  to  the  third  for 
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the  fourth  Jyapuida  890,  and  thus  proceed  till  the  twenty-four  right  Fines  are  com- 
pleted. For  the  verfed  fines,  dedudt  from  the  24th  the  23d  fine  for  the  firft  verfed 
fine,  the  22d  from  the  23d  fine  for  the  fecond  verfed  fine,  the  aift  from  the  22d  for 
the  third  verfed  fine. 

The  fine  complement  of  an  arc  is  the  fame  as  its  fine.  The  fquare  of  the  fine  de- 
ducted from  the  fquare  of  radius  gives  the  fquare  of  the  cofine.,  whofe  root  gives  the 
cofine,  and  in  the  fame  manner  from  the  cofine,  the  fine  may  be  determined,  and  in 
other  refpedts  they  proceed  according  to  our  method,  though  it  does  not  appear  that 
they  conftructed  their  fines  for  more  than  twenty-four  divisions  of  the  quadrant.  For 
the  fines  of  the  intermediate  arcs,  take  a mean  proportion  of  the  tabular  difference  .! 
thus  the  fine  of  140  exceeds  the  third  tabular  arc  by  165  minutes,  225  is  the  dif- 
ference between  the  third  and  fourth  tabular  arcs,  and  219  the  difference  of  their 

fines  .*.  xd-"  :=:  160.. 36'  is  to  be  added  to  the  fine  of  the  third  tabular  arc  for 

22,5  ^ 

the  fine  required.  In  thefe  calculations,  when  the  fraction  exceeds  half,  it  is  ufually 
taken  as  a whole  number!  thus,  83 1 ..3 5'.-3 5'"  would  be  made  831T36". 

The  Hindus  place  the  earth  in  the  center  of  the  univerfe,  and  have  recourfe  to 
.excentric  circles  to  account  for  the  apparent  inequality  in  the  motions  of  the  planets. 
From  the  center  © defcribe  a circle,  in  whofe  circumference  mark  as  in  the  ecliptic, 
the  figns,  degrees?  &c.  Through  the  center  draw  a diameter  to  the  place  of  apogee, 
and  between  that  place  and  the  center  take  © E equal  to  the  excentricity,  which  is 
.equal  to  the  fine  of  the  greateft  anoroaliftic  equation.  Round  E as  a center,  with 
radius  equal  to  the  former  radius,  defcribe  another  circle,  and  divide  it  as  the  other, 
according  to  the  figns  in  the  ecliptic.  Note  the  mean  long  in  each  circle  from  the 
apogee,  and  from  both  points  b and  a draw  eight  lines  to  the  earth  at  ©,  then  b © H 
is  the  true  anomaly,  a © c the  mean  anomaly,  and  a © b the  equation  of  the  mean  to 
the  true  place.  T he  Europeans  in  the  old  aftronomy  found  the  angle  b © c by  means 
of.  a table  of  tangents  but  the  Hindus  having  no  fuch  invention,  proceed  in  a dif- 
ferent manner.  Round  a the  planet’s  mean  place,  with  radius  equal  to  the  excen- 
tricity E ©,  draw  the  circle  edgf.  In  the  right  angled  triangle  c h © right  angled 
at  b,  are  given  the  fides  b ® {—a®  + c b becaufe  h a — cb)  and  he  to  find  the  hypo- 
thenufe  c ©,  from  whence  the  angle  a © m may  be  determined  for  by  fimilar  tri- 
angles, as  c ® : m ® ::  b c : Im.  See  Plate  IX.  Fig.  1,  and  Fig.  2. 

It  is  only  in  computing  the  retrogradations  and  other  particulars,  refpedling  the 
planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn,  where  circles  greatly  excentric 
are  to  be  conficlered,  that  the  Hindus  find  the  length  of  c ©,  in  other  cafes  as  for  the 
anomaliftic  equations  of  the  fun  and  moon,  they  take  h c equal  to  l their  difference 
being  efteemed  inconfiderable. 

On  this  principle  the  tables  of  anomaly  are  computed  with  the  aid  of  a peculiar 
adjuftment.  The  difference  between  the  mean  and  obferved  places  of  the  planets  in 
the  firft  degree  of  anomaly  from  either  apfide  being  greater  than  could  be  accounted 
for  by  their  plan,  they  enlarged  the  cycle  in  apogee  and  perigee,  making  it  vary 
inverfely  as  the  fine  of  the  mean  anomaly,  the  radius  of  the  epicycle  being  equal  at 
the  diftance  of  three  figns  to  the  excentricity  or  fine  of  the  greateft  equation.  Hence 
a planet  in  the  three  firft  figns  is  faid  to  be  in  Vifhama,  the  odd  figns  in  the  three  next 
in  Sama,  the  even  in  the  three  next  in  Vifhama,  and  then  in  Sama.  By  theie  rules 
the  equation  of  the  mean  to  the  true  anomaly  and  motion  fo.r  each  degree  of  the  qua- 
drant 
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drant  may  be  found,  and  they  are  thus  given  for  the  fun  and  moon  in  the  tables  of 
Macaranda.. 

The  true  longitude  of  the  fun  and  moon,  and  the  place  of  the  node  being  deter- 
mined by  the  preceding  methods,  it  is  eafy  to  judge  whether  at  the  next  conjunction  > 
or  oppofition,  there  will  be  a folar  or  a lunar  eclipfe,  in  which  cafe  the  tithi  or  date 
of  the  moon’s  fynodical  month  muft  be  computed.  Her  diftance  in  longitude  from 
the  fun,  divided  by  720'  the  minutes  in  a tithi,  fhews  the  tithi  fhe  has  paffed,  and 
the  fraction  the  part  performed  of  the  next,  if  it  is  the  fifteenth  tithi  the  difference 
between  that  fraction  and  720' is  the  diftance  fhe  has.  to  go  to  her  oppofition,  and 
thus  the  middle,  of  the  lunar  eclipfe  will  be  determined. 

It  is  evident,  from  thefe  calculations,  that  the  aftronomers  of  India  rejeCt  the  ridi- 
culous belief  of  the  common  Brahmans,  that  eclipfes  are  occafioned  by  the  inter- 
vention of  the  monfter  Rahu  1 but  as  this  belief  is  contained  in  their  facred  books, 
fome  apologize  by  obferving  that  it  might  have  been  fo  formerly,  and  may  be  fo 
Hill,  but  for  aftronomical  purpofes,  aftronomical  rules  muft  be  followed.  Some  boldly 
attack  and  refute  this  doCtrine,  others  explain  that  by  Raku  and  Cetu,  the  head  and 
tail  of  the  monfter,  is  meant  the  pofition  of  the  moon’s  nodes  and  the  quantity  of  its 
latitude,  declaring  at  the  fame  time,  that  their  aCtual  exiftence  and  prefence  in 
eclipfes  ought  to  be,  , and  may  be  believed  as  an  article  of  faith  without  prejudice  to 
aftronomy. 

The  earth  is  confrdered  as  fpherical,  its  diameter  being  divided  into  1600 
equal  parts  or  Yojanas.  For  the  circumference  of  a circle,  they- formerly  multiplied 
the  diameter  by  three,  but  it  is  now  done  by  the  fquare  root  of  ten.  By  the  firft 
method  the  diameter  is  to  the  circumference  as  1 to  3,1627,  &c.  by  the  laft  as  1 to  > 
3,14136,  &c.  by  the  European  method  as  1 to  3,14159,  ,&c.  In  the  Puranas  the 
circumference  of  the  earth  is  made  500000000  Yojans:  to  account  for  this,  the 
commentator  obferves  that  the  Yojan  in  the  Surya  Siddhanta  contained  100000  of 
thofe  in  the  Puranas, , or  perhaps  the  earth  was  equally  of  that  ftze  in  a former  Calpa, 
or  according  to  others  the  earth  increafes  in:  bulk  from  the  equator  fouthward,  how- 
ever, for  aftronomical  purpofes  the  dimenfions  given  by  Surya  muft  be  affumed.  A 
great  circle  on  the  earth  being  thus  found,  the  parallel  circles  are  found  as  by  the 
European  method. 

Among  various  methods  to  find  the  latitude  of  a place,  one  is  by  the  fhadow  from 
a perpendicular  gnomon  when  the  fun  is  in  the  equator.  The  gnomon  is  twelve 
angulas  or  digits  in  length,  divided  each  into  fixty  vingulas.  The  lhadow  at  Benares 

is  5 angulas  45  vingulas.  .-.  V12aq,-^75a=  l8=  the  hypothenufe  of  a right 

angled  triangle ; which  being  made  radius,  the  projefted  fhadow  becomes  the  fine  of 
the  zenith  diftance,  or  of  the  latitude  of  the  place,  — — 1487'  whofe  arc 

A 13. .10  ~ ' 

is  25°.. 26'. 

The  longitude  is  found  by  obfervation  of  lunar  eclipfes,  calculated  for  the  firft  me- 
ridian, which  pafles  according  to  the  Surya  Siddanta  over  Lanca,  Rohitaca,  Avanti, 
and  Sannihita-faras.  Avanti  is  now  called  Ougein  in  the  Mahratta  dominions.  The 
diftance  of  Benares  from  this  meridian  is  faid  to  be  fixty-faur  Yojan  eaftward 
4565.7.  (a  circle  of  longitude  at  Benares)  : 64.7.  : : 60  (dandas  the  natural  day  : 50 
Palas,  the  difference  of  longitude  in  time-  A total  lunar  eclipfe  was  cbferved  at  Be- 
nares 
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nares  fifty-one  Palas  later  than  by  calculation  at  Lanca,  and  fixty-fourYo- 

jana,  the  difference  of  longitude. 

Agreeably  to  the  fituation  of  Ougein  in  Rennel’s  map,  and  the  longitude  of  Benares, 
the  equinodtial  point  Lanca  falls  in  the  eaftern  ocean  fouthward  from  Ceylon  and  the 
Maldiva  iflands.  Lanca  is  one  of  the  four  cities  built  by  Devatas,  at  equal  diftances 
from  each  other  and  the  poles,  whofe  walls  are  of  gold.  Meya,  whofe  devotions  were 
rewarded  with  aftronomical  revelations,  is  faid,  by  the  commentator  on  the  Surya 
Siddhanta,  to  have  performed  them  in  Salmala,  a country  a little  to  the  eaftward  of 
Lanca.  The  dominions  of  Lanca  are  equal  to  a twelve  part  of  the  equatorial  circum- 
ference. Hence,  perhaps,  by  Salmala  is  meant  Ceylon. 

To  find  the  moon’s  cacfha  or  orbit,  the  rule  is,  compute  the  time  of  the  moon’s 
paffage  from  the  rational  to  the  lenfible  horizon,  or  the  time  of  her  paffage  over  a 
fpace  equal  to  the  earth’s  femidiameter  = 800  Yojan  ; then  .as  that  time  is  to  ape- 
riodic month  : : 800  Yojan  : the  circumference  of  her  orbit  n:  324000  Yojan.  The 
Hindus  make  no  allowance  for  refraction,  nor  the  moon’s  motion  in  a curve.  They 
make  the  horizontal  parallax  53'.. 20",  and  her  diftance  from  the  earth’s  center  51570 
Yojan  — 220184  geographical  miles.  Europeans  compute  the  rnean  diftance  about 
240000  miles. 

The  planets  being  fuppofed  to  move  in  their  refpective  orbits  at  the  fame  rate,  the 
dimenfions  of  the  moon’s  orbit  being  given, .the  reft  are  alfo  eafily  determined.  As  the 
planet’s  revolutions  in  a Maha  Yug  are  to  the  moon’s  revolutions  in  the  fame  cycle, 
fo  is  her  orbit  to  the  orbit  of  the  planet. 

To  find  the  diameters  of  the  fun  and  moon,  obferve  the  time  elapfed  between  the 
appulfes  of  the  upper  and  lower liriib  to  the. horizon  in  three  figns  of  anomaly,  then 
as  that  time  is  to  a natural  day,  fo  are  their  orbits  to  their  diameter.  The  fun’s  dia- 
meter is  6500  Yojan,  the  moon’s  480.  Thefe  dimenfions  vary  in  approaching  the 
apoides,  in  proportion  as  the  apparent  motion  exceeds  or  falls  fhort  of  the  mean. 

The  diameter  of  the  earth’s  fhadow  at  the  moon  is  thus  found  j let  Im  — gb  ~ c d 
(in  Plate  IX.  Fig.  3.)  — the  earthls  diameter.  AB  = diftance  of  the  moon  from 
the  earth,  C D ==  moon’s  diameter.  AE  — fun’s  diftance  from  the  earth,  and  fi  its 
diameter,  f v being  given,  n 0 is  alfo  given.  The  diameter  of  the  earth’s  fhadow  = c d 
— ca— .bdandca  -\~bd  : Ae  fg^-hi  : AE,  but  according  to  the  Hindus,  AE  : 
Ae  ::  fun’s  diameter  : moon’s  diameter.  Sun’s  diameter  : moon’s  diameter  : : 
fun’s  diameter  — earth’s  diameter  earth’s  diameter  — diameter  of  the  earth’s 
fhadow. 

The;  diameters  of  the  moon’s  difc,  the  earth’s  fhadow,  and  the  place  of  the  node  be- 
ing thus  found  for  the  inftant  of  oppofition  or  full  moon,  the  remaining  part  of  the 
operation  does  not  differ  from  the  European  mode  of  calculating  a lunar  eclipfe.  The 
portion  of  the  difc  eclipfed  is  found  in  degrees  and  minutes  of  a great  circle  in  the 
Surya  Siddhanta,  it  may  be  eftimated  in  digits,  but  thefe  are  of  various  dimenfions 
jin  different  books. 

After  thefe  calculations,  it  is  neceffary  to  find  the  correfponding  hour  of  the  civil 
. day  to  that  of  the  eclipfe  in  aftronomical  time,  and  for  this  purpofe  the  ayananfa  or 
diftance  of  the  vernal  equinox  from  the  firft  of  Mefha,  and  the  fun’s  right  afcenfion 
.and  declination  mud  be  known. 

Jn  the  Surya  Siddhanta  th  xe  is  this  account  of  the  precefiion  of  the  equinoxes. 
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« The  Ayananfa  moves  eaftward  thirty  times  twenty  in  each  Maha  Yug;  by  that  num- 
ber multiply  the  Ahargana  (number  of  mean  folar  days  for  which  the  calculation  is 
made)  and  divide  the  produd  by  the  Savan  days  in  a Yug,  and  of  the  quotient  take 
the  Bhuja,  which  multiply  by  three,  and  divide  the  product  by  ten,  the  quotient  is 
the  Ayananfa. 

Commentary.  <c  The  Bhaganas  (periods)  of  the  Ayananfa  in  a Maha  Yug  are  600, 
the  Saura  years  in  the  fame  period  4320000,  one  period  of  the  Ayananfa  therefore 
contains  7200  years.  Of  this  period  there  are  four  Padas.  Firft  Pada,  when  there 
was  no  Ayananfa,  but  the  Ayananfa  beginning  at  that  time  it  was  added.  It  conti- 
nued increafing  1800  years,  when  it  became  at  its  utmoft  or  twenty-feven  degrees. 
Second  Pada : after  this  it  diminilhed,  but  the  amount  was  ftill  added,  until  at  the 
-end  of  1800  years  more  it  was  diminilhed  to  nothing.  Third  Pada:  the  Ayananfa 
for  the  next  1800  years  was  deduded,  and  the  amount  deduded  at  the  end  of  that 
.term  was  twenty-feven  degrees.  Fourth  Pada:  the  amount  dedudion  diminilhed, 
and  at  the  end  of  the  next  term  of  1800  years,  there  was  nothing  either  added  or 
fubtraded.  The  Munis,  having  obferved  thefe  circumftances,  gave  rules  accordingly: 
if  in  the  Savan  days  of  a Maha  Yug  there  are  600  Bhaganas,  what  will  be  found  in 
the  Ahargana  propofed  ? Which  llatement  will  produce  Bhaganas,  ligns,  &c.  ? Rejed 
the  Bhaganas,  and  take  the  Bhuja  of  the  remainder,  which  multiply  by  three,  and 
divide  by  ten,  becaufe  there  are  four  Padas  in  the  Bhagana ; for  if  in  90°  there  is  a 
certain  number  found  as  the  Bhuja,  when  the  Bhuja  degrees  are  twenty-feven,  what 
will  be  found  ? and  the  numbers  twenty-feven  and  ninety  ufed  in  the  computation, 
being  in  the  ratio  of  three  to  ten,  the  latter  are  ufed  to  fave  trouble.” 

Hence  inftead  of  a revolution  of  the  equinoxes  through  all  the  ligns  in  the  courfe 
of  a platonick  year,  a libration  of  thefe  points  is  fuppofed  from  the  third  degree  of 
Pifces,  and  the  twenty-feventh  of  Aries,  and  from  the  third  of  Virgo  to  the  twenty  - 
feventh  of  Libra ; as  this  extraordinary  circumllance  is  mentioned  in  fo  old  a book  as 
the  Surya  Siddhanta,  and  is  the  belief  of  the  Hindu  aftronomers,  it  deferves  the 
attention  of  all  who  are  qualified  to  examine  their  allronomical  writings.  The 
Ayananfa  at  the  beginning  of  the  prefent  year  was  I9°..2i',  and  confequently  the 
vernal  equinox  in  Pifces  io0.. 39'. 

The  Ayananfa  added  to  the  fun’s  longitude  in  the  Hindu  lphere  gives  the  difhnce 
from  the  vernal  equinox.  To  find  the  declination  made  as  radius  is  to  the  fine  of 
the  greateft  declination,  fo  is  the  line  of  this  diltance  to  the  fine  of  the  declination 
fought.  The  declination  for  one,  two,  and  three  fignr,  is  determined  to  be 
200. .3  8",  and  240,  of  which  the  colines  are  3366',  3 217',  and  3141'.  As  the  cofine  of 
declination  for  one  line  is  to  the  coline  of  greatef:  declination,  fo  is  the  fine  of  30° 
to  the  fine  of  the  right  afcenfion  of  a point  at  that  dif:ance  from  the  equinox.  Thus 
the  right  afcenfion  for  the  twelve  ligns  is  found,  and  by  the  fame  management  cf  tri- 
angles the  afcenfional  difference  and  oblique  afcenfion  for  any  latitude.  Thefe  par- 
ticulars are  inlerted  in  the  Hindu  books  as  in  the  following  table,  calculated  for  Bha- 
galpur,  on  fuppofition  that  the  Palabha,  or  equinodtial  fhadow,  is  5 A.  30  V.  By  the 
Lagna  of  Lanca  is  meant  the  point  of  the  equator  riling  with  each  thirtieth  degree 
of  the  ecliptic  counted  from  Aries  in  a right  fphere,  by  the  Lagna  of  a particular 
place  the  oblique  afcenfion,  and  by  the  Chara  the  afcenfional  difference. 
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Signs. 

Lagna  of  L 

anca. 

Chara  of  E 

hagalpur. 

Ulla 

gna. 

Hindu  Names. 

In  refpirations 
anj icering  to 
minutes  of  the 
equator. 

In  palas  or 
minutes  of 
time  3600  to 
uNadhatra 
Day. 

In  refpira- 
tions anfwer- 
ing  to  minutes 
of  the  equa- 
tor. 

In  palas  or 
minutes  of 
time  3600 
to  a Nac- 
(hatra  day . 

In  refpirations 
anfwering  to 
minutes  of  the 
equator. 

In  palas  or 
minutes  of 
lime  3600 
to  a Nac- 
fhatra  day.  - 

Mefha, 

1670 

278 

327 

55 

1343 

5 224 

Vrifha, 

i7  95 

299 

268 

45 

lS^7 

. 255 

Mit’huna,. 

*935 

323 

I IO 

18 

1825 

304, 

Carcata, 

1 93  5 

323 

I IO 

18 

2045. 

34i 

Sinha,. 

*7  95 

299 

268 

45 

2063 

343 

Canya 

1670 

278 

327 

55 

1997 

333 

Tula, 

1670 

278 

327 

55 

1997 

333 

Vrifchica, 

1795 

299 

268 

45 

2063 

343 

Dhanus, 

1935 

323 

no 

18 

2045 

34i 

Macara, 

1935 

323 

1 10 

18 

1825 

304 

Cumbha, 

1795 

299 

268 

45 

*5  27 

255; 

Mina, 

1670 

278 

327 

55 

1343 

• 224. 

21600 

3600 

21600 

3600 

From  the  foregoing  remarks  on  the  Hindu  aflronomy,  it  appears  evident  that  every- 
calculation  on  it  muft  be.  far  from  accurate.  Mr:  Davis  has  calculated  an  eclipfe  on 
the  principles  already  laid  down,  and  the  calculations,  which  are  numerous,  are  not 
likely  to  afford  much  entertainment,  to  the  reader.  The  refult  differs  confiderably 
from  the  nautical  almanack.  The  Siddhanta  Rahafya  and  Grahalaghava,,  compara- 
tively modern  treatifes,  are  nearer  the  truth,  yet  far  from  correct.  The  Hindus,  in 
determining  thefe  phenomena,  are  fatisfied  when,  within  a few  minutes  of  the  true 
time.. 
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A comparative  ftatement  of  this  eclipfe  as  predicted  in  the  Nautical  Almanack* 
with  computations  of  it  made  by  different  Hindu  books.  Thofe  marked*  are  made 
for  different  meridians,  the  laft  I believe  for  Hr  hut. 


Surya  Siddhanta, 
Tables  of  Macaranda, 
♦Grahalaghava, 
Siddhanta  Rahafya, 


NAMES. 


Surya  Siddhanta, 
Tables  of  Macaranda, 
*Grahalaghava, 
Siddhanta  Rahafya, 

Nautical  Almanack, 


Equated  longitude  for  midnight  at  Bhagalpur  fuppofed 
in  8°  go'  E.  from  Lanca,  and  88°  E.  from  Greenwich. 


The  Sun 


6 19  54  11 
6 19  55  9 

6 19  54  29 


The  Moon. 

S 0 ' " 

— 17  28  28 

— 17  30  9 
~ 17  16  25 


The  Node. 


1 — 3l  44 

1 - 32  7 

1 27  35 


Add  to  each  the  ayananfa  19°  21'  27''  for  the  longi- 
tude counted  according  to  European  Aftronomers  from 
the  Equinoctial  colure. 


S 0 
7 9 
7 9 


15  38 

16  36 


7 9 G 56 


O 

6 

6 


49  55 
5*  36 


1 6 37  52 


19  53 
19  53  54 


1 19  49  2 


7 10  47  8 | 1 7 50  58  J 1 19  45  30 


From  midnight  to  the  middle 
of  the  Eclipfe. 


Duration  of  the  Eclipfe, 


Surya  Siddhanta, 

T ables  of  Macarand 
*Grahalaghava, 

Siddhanta  Rahafya, 

* Grahana  Mala,  a Catalogue 
of  Eclipfes, 

Nautical  Almanack, 


Hindu  time.  | Englijk  time.  \ Hindu  time.  | Englijh  time. 


D. 

P. 

V. 

H.  M. 

s.  | 

D. 

P. 

V. 

H. 

M. 

s. 

12 

53 

— 

5 9 

12 

3 

12 

50 

I 

17 

8 

4 

5° 

— 

I 

46 

20 

14 

50 

— 

5 56 

— 

5 

18 

— 

I 

56 

36 

*3 

53 

1_r  - 

5 33 

4 

58 

•— 

I 

49 

16 

16 

6 

— * 

6 26 

24 

i 

1 5 

26 

— 

2 

IO 

24 

16 

— 

37 

! 6 24 

1 5 

5 

22 

2-1 

1 2 

9 

— 

XVI.  On  the  Antiquity  of  the  Indian  Zodiack.  By  the  President. 

THE  prefident,  in  oppofidon  to  Montucla,  engages  to  fupport,  that  the  Indian  di- 
vifion  of  the  zodiack  was  not  borrowed  from  the  Greeks  or  Arabs,  but  v/as  pro- 
bably invented  by  the  firft  progenitors  of  the  Hindu  race  before  their  dilperfion. 
He  obferves,  that  we  mult  not,  in  charging  the  Indians  with  grofs  ignorance  in  regard 
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to  the  figure  of  the  earth,  and  the  diftances  of  the  heavenly  bodies,  confound  the 
fyftem  of  the  Jyautiftiicas,  or  mathematical  aflronomers,  with  that  of  the  Pauranicasr 
or  poetical  fabulifts.  On  this  fubjed  Ramachandra,  a venerable  mathematician,  in 
his  eightieth  year  made  this  remark  to  the  prefident.  “ The  Pauranicas”  he  faid, 
“ will  tell  you  that  our  earth  is  a plane  figure,  ftudded  with  eight  mountains,  and 
furrounded  by  feven  Teas  of  milk,  nedar  and  other  fluids ; that  the  part  which  we 
inhabit  is  one  of  feven  iflands,  to  which  eleven  fmaller  ifles  are  fubordinate ; that  a 
god,  riding  on  a huge  elephant,  guards  each  of  the  eight  regions,  and  that  a moun- 
tain of  gold  riles  and  gleams  in  the  center ; but  we  believe  the  earth  to  be  fhaped 
like  a Cadambafruit,  or  fpheroidal,  and  admit  only  four  oceans  of  fait  water,  all  which 
we  name  from  the  four  cardinal  points,  and  in  which  are  many  great  peninfulas,  with 
innumerable  iflands : they  will  tell  you  that  a dragon’s  head  fwallows  the  moon,  and. 
thus  caules  an  eclipfe,  but  we  know  that  the  fuppofed  head  and  tail  of  the  dragon 
mean  only  the  nodes;  in  fhort,  they  have  imagined  a fyftem  which  exifts  only  in 
their  fancy,  but  we  confider  nothing  as  true,  without  fuch  evidence  as  cannot  be 
queftioned.” 

From  this  and  another  Brahman  he  learned,  that  they  divided  a great  circle  into 
-three  hundred  and  fixty  degrees,  called  Anfas  or  portions,  allotting  thirty  to  each  of 
the  twelve  figns,  whofe  names  and  order  correfponding  to  thefe  in  our  zodiack,  are 
given  in  the  laft  paper. 

Stripeti,  the  author  of  the  Retnamala,  defcribes  them  thus  inSanfcrit  verfes.  The 
ram,  bull,  crab,  lion  and  lcorpion,  have  the  figures  of  thofe  five  animals  relpedively, . 
the  pair  are  a damfel  playing  on  a Vina,  and  a youth  wielding  a mace,  the  virgin 
ftands  on  a boat  in  water,  holding  in  one  hand  a lamp,  in  the  other  an  ear  of  rice 
corn,  the  balance  is  held  by  a weigher  with  a weight  in  one  hand,  the  bow  by  an 
archer  whofe  hinder  parts  are  like  thofe  of  a horfe,  the  fea-monfter  has  the  face  of  an 
antelope,  the  ewer  is  a waterpot  borne  on  the  fhoulder  of  a man  who  empties  it,  the 
fiJh  are  two  with  their  heads  turned  to  each  others  tails,  and  all  thefe  are  fuppofed  to 
be  in  fuch  places  as  fuit  their  natures. 

To  each  of  the  twenty-feven  lunar  Rations  or  Nadhatras,  they  allow  thirteen  Anfas 
and  one  third.  Their  names  are ; As'wini.  Bharani.  Critica.  Rohini;  Mrigafiras. 
A'rdra.  Punarvafu.  Pufhya.  As'lefha.  Magha.  Purva  p’halguni.  Uttara  p’halguni. 
Haifa.  Chitra.  Swati.  Vilac’ha.  Annuradha.  Jyelht’ha.  Mula.  Purvafhadha. 
Uttarafliadha.  Sravana.  Dhaniftfta.  Satabhifha.  Purva  bhadrapada.  Uttarabha- 
drapada.  Revati. 

Between-  the  twenty-firft  and'twenty-fecondconftellations,  are.  three  ftars  called 
Abhijit,  but  they  are  the  laft  quarter  of  the  afterifm  or  Afhar  immediately  preceding. 
The  Hindus  not  having  attained  to  very  great  exadnefs,  fixed  on  the  number  27  as 
the  neareft  to  the  lunar  period,  and  inferted  Abhijit  for  fome  aftrological  purpofes  in 
their  nuptial  ceremonies. 

The  figures  of  the  twenty-feven  conftellations  are  defcribed  by  the  author  of  the 
Retnamala : 

w A horse’s  \it2Ay0ni  or  bhngay  a razor  ; a wheeled  carriage ; the  head  of  an  ante- 
lope ; a gem  ; a houfe ; an  arrow ; a wheel ; another  houfe ; a bedftead;  another  bed- 
ftead ; a hand ; a pearl ; a piece  of  corral ; a feftoon  of  leaves ; an  oblation  to  the  Gods; 
a rich  ear-ring  3 the  tail  of  a fierce  lion ; a couch ; the  tooth  of  a wanton  elephant,  near 

which 
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which  is  the  kernel  of  the  Tringataca  nut}  the  three  footfteps  of  Vishnu}  a tabor;  a 
circular  jewel ; a two-faced  image ; another  couch ; and  a fmaller  fort  of  tabor:  fuch 
are  the  figures  of  AJwirii  and  the  reft  in  the  circle  of  lunar  conftellations. 

The  Hindu  draughtfroan  has  very  ill  reprefented  moft  of  the  figures ; and  he  has 
tranfpofed  the  two  AJharas  as  well  as  the  two  Bbadrapads ; but  his  figure  of  Abhijity 
which  looks  like  our  ace  of  hearts,  has  a refemblance  to  the  kernel  of  the  trapa,  a 
curious  water-plant  defcribed  in  a feparate  eflay.  In  another  Sanfcrit  book  the  figures 
of  the  fame  conftellations  are  thus  varied : A horfe’s  head.  Toni  or  bhaga.  A flame. 
A waggon.  A cat’s  paw.  One  bright  ftar.  A bow.  A child’s  pencil.  A dog’s 
tail.  A ftraight  tail.  Two  ftars  S.  to  N.  Two  N.  to  S.  A hand.  A pearl.  Red 
faffron-  A feftoon.  A fnake.  A boar’s  head.  A conch.  A winnowing  fan. 
Another.  An  arrow.  A tabor.  A circle  of  ftars.  A ftaff  for  burdens.  The  beam 
of  a balance.  A filh. 

The  Indian  months  take  their  names  from  twelve  of  the  Nadhatras,  becaufe  in 
former  times  the  aftronomers  fuppofe  that  the  moon  was  at  the  full  in  each  month  on 
the  very  day  that  it  entered  the  Nadhatra.  The  Pauranicas  feign  that  the  god  Soma, 
or  Lunus,  Having  wedded  twelve  nymphs,  who  prefided  each  over  a conftellation,  had 
by  them  twelve  genii,  or  months,  fo  named  from  their  feveral  mothers.  A'fwina. 
Cartica.  Margasirlha.  Paulha.  Magha.  P’halguna.  Chaitra.  Vaifac’ha.  Jyailh't’ha. 
Aihara.  Sravana.  Bhadra. 

The  manfions  are  thus  denoted  in  the  Paranes  Almanack,  by  the  firft.  letters  of 
their  names. 

Months. 

A'fwin 

Cartic 
A'grahayan 
Paulh 

Magti 
P’halgun 
Chaitr 
Vaifac’h 

Jaifh't’h . 

A'lhar 
Sravan 
Bhadr 


Solar  Astlrisms. 


Mansions. 


1 

I 


Mefli 

r a +- 

bh 

4- 

c 

r 3c 

4 

Yrilh 

4 + 

ro 

+ 

M 

Mi’thun 

•< 

' M 

2 

I % + 

a 

+ 

£_ 

Garcat 

4. 

f 4 -fr- 

P 

4* 

4 

si. 

Sinh 

f m + 

PU 

+ 

U 

Cany  a 

< 

1 3U  4- 

h 

4" 

4 

ch 

Tula 

ch  4- 

s 

+ 

2 

3V 

Vrifchic 

8f. 

\ 

a 

+ 

4 

j 

4 

Dhan. 

mu  >4* 

pu., 

4* 

u 

Macar 

3U  + 

S 

4* 

4 

dh 

2 

Cumbh 

dh  + 

' s 

+ 

3 P* 

Min 

12*- 

2 

J t*  ft* 

u 

4 

4 

1*. 

9* 


27. 


4: 


Hence* 
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Hence  we  may  readily  know  the  ftars  in  each  manfion,  as  they  follow  in  order: 


Lunar  Mansions. 
Afwini. 

Bharani. 

Critica. 

Rohini. 

Mrigafiras. 

A'rdra. 

Punarvafu. 

Pufhya. 

Aflefha. 

Magha. 

Purvap’halguni. 

U ttarap’halgunk 
Hafta. 

Chitra. 

Swati. 

Visac’ha. 

Anuradha. 

Jyefht’ha. 

Mula. 

Purvafhara. 

Uttaralhara. 

Sravana. 

Dhanifht’a; 

Satabhifha. 

PurvabhadrapadL 

U ttaraphadrapada, 

Revati. 


Solar  Asterisms, 
Ram. 


Bull. 


Pair. 


Crab.. 

Lion. 


Virgin. 


Balance. 


Scorpion. 


Bow. 


Sea-monfter. 


Ewer. 


Fifh. 


Stars. 

Three  in  and  near  the  head. 

Three  in  the  tail. 

Six  of  the  Pleiads. 

Five  in  the  head  and  neck. 

\ Three  in  or  near  the  feet,  perhaps  in 
c the  Galaxy. 

One  on  the  knee. 

$ Four  in  the  heads,  breaft  and 
i Shoulder. 

Three  in  the  body  and  claws. 

Five  in  the  face  and  mane. 

Five  in  the  leg  and  haunch. 

Two , one  in  the  tail. 

Two  on  the  arm  and  zone. 

Five  near  the  hand. 

One  in  the  fpike. 

One  in  the  N’.  Scale. 

Four  beyond  it. 

Four  in  the  body. 

Three  in  the  tail. 

Eleven  to  the  point  of  the  arrow. 
Two  in  the  leg. 

Two  in  the  horn. 

Three  in  the  tail. 

Four  in  the  arm. 

Many  in  the  ftream. 

Two  in  the  firft  filh. 

Two  in  the  cord. 

{Thirty-two  in  the  lecond  fifh  and 
cord. 


A.  -f-  bh  + ~ means  manfions  Afwini,  Bharani,  and  a fourth  of  Critica,  and  fo  of  the  reft. 

The  twenty-feven  Yoga  ftars  have  particular  names  in  the  order  of  the  Nadhatras, 
as  here  fubjoined.  Vilhcambha.  Priti.  Ayufhmat.  Saubhagya.  Sobhana.  Ati- 
ganda.  Sucarman.  Dhriti.  Sula.  Ganda.  Vriddhi.  Dhruva.  Vyaghata.  Her- 
fhana.  Vajra.  Afrij.  Vyatipata.  Variyag.  Parigha.  Siva.  Siddha.  Sadhya. 
Subha.  Sucra.  Brahman.  Indra.  Vaidhlriti. 

The  antiquity  of  this  zodiacal  divifion  may  be  prefumed  from  the  contempt 
jn  which  the  Brahmans  hold  all  thofe  nations,  who  are  ignorant  of  their  Vedas. 
They  have  a proverb,  no  bafe  creature  can  be  lower  than  a Yavan,  by  which 
was  formerly  meant  an  Ionian  or  Greek,  but  now  a Mogul  or  a Mufelman. 
The  Pandits  laughed  heartily  at  Montucla’s  notion,  and  could  not  be  per- 
suaded to  give  it  ferious  attenticyi.  The  refemblance  of  the  Indian  to  the 
Greek  figns  is  no  more  a proof  of  the  originality  of  the  latter,  than  that  the  Indians 
borjow.ed  their  days  of  the  week  from  the  Goths,  becaufe  they  are  dedicated  to  the 

fame 
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fame  deities.  Rais  the  fun.  Soma  the  moon,  Mangala  Tuifco,  Budha  Woden,  Vri- 
hafpati  Thor,  Sucra  Freya,  Sani  Sater. 

The  names  and  forms  of  the  lunar  conftellations  indicate  a fimplicity  of  manners 
peculiar  to  an  ancient  people,  and  differ  entirely  from  thofe  of  the  Arabian  fyftem. 
The  Menazilu’l  Kamar,  or  lunar  ftages  of  the  Arabs,  have  twenty-eight  names  in  the 
following  order,  the  particle  al  being  underftood  before  every  word. 

Sharatan.  Butain.  Thurayya.  Debaran.  Hakaah.  Hanaah.  Dhiraa.  Nathrah. 
Tarf.  Jabhah.  Zubrah.  Sarfah.  Awwa.  Simac.  Gafr.  Zubaniyah.  Iclil. 
Kalb..  Shaulah.  Naaim*  Beldah.  Dhabih'.  Bulaa.  Suud.  Akhbiya.  Mukdim, 
Mukhir.  Rifha, 

The  number  of  ftars  in  thefe  menzils  feldom  agree  with  thofe  of  the  Indians,  and 
there  is  no  evidence  of  any  communication  between  the  Hindus  and  Arabs  on  any 
fubjedt  of  literature-  or  feience.  For  though  a commercial  intercourfe  might  have 
fubfifted  in  very  early  times,  it  is  not  probable  that  the  Brahmans,  who  alone  were 
permitted  to  read  the  fix  Vedangas,  one  of  which  is  the  aftronomical  Saftra,  either 
could  or.  would  have  converfed  with  Arabian  merchants. 

The  great  antiquity  of  Menus  inftitutes,  in  which  the  twenty-feven  afterifms  are 
called  daughters  of  Dacfha  and  conforts  of  Soma  the  moon,  and  the  occurrence  of  the 
names  in  the  Vedas,,  carry  their  origin  back  to  a very,  late  date,  for  both  from 
internal  and  external  evidence  one  of  the  Vedas  appears  to  be  more  than  three 
thoufand  years  old.  The  prefident  hopes  on  fome  other  occalion  to  fatisfy  the 
public,  that  the  practice  of  obferving  the  ftars  began  with  the  rudiments  of  civil  fociety 
in  the  country  of the  Chaldeans,  was  from  thence  propagated  into  Egypt,  India,  Greece, 
Italy  and  Scandinavia,  before  the  reign  of  Sifac  or  Sacya,  a thoufand  years  before 
Chrift,  and  that  Chiron  and  Atlas,. fuppofed  to  be  the  inventors  of  fpheres  in  Greece 
and  Lybia,  were  allegorical  perfonages,  which  ought  to  have  no  place  in  the  ferious 
hiftory  of  our.  fpecies. 


XVII.  Ah  Account  of  the  Kingdom  of  Nepal.  By  Father  Giuseppe,  Prefect  of  the 

Roman  Miffion. 

TFIIS  kingdom  is  fituated  N.E.  of  Patna,  diftant  about  ten  or  eleven  days  jour- 
ney. The  road  lays  through  the  kingdom  of  Macwanpur.  Near  Nepal  the 
road  is  good,  but  bad  in  the  mountains,  narrow  and  dangerous.  At  the  foot  of  the 
hills  the  air  is  unwholefome,  from  March  to  November,  and  putrid  fevers  are  com- 
mon and  fatal.  On  the  interior  mountains  you  have  a fine  view  of  the  plains  of  Nepal,, 
refembling  an  amphitheatre,  covered  with  towns  and  villages : this  plain  is  about  200 
miles  circumference,  and  furrounded  on  all  fides  with  hills. 

There  are  three  principal  cities  in  the  plain,  each  of  which  was  the  capital  of  a 
large  kingdom;  the  chief  of  which  is  called  Cat’hmanda,  and  contains  about  18,000 
houfes  : this  kingdom  extends  to  Thibet;  the  king  has  50,000  foldiers  in  his  fervice. 
The  fecond,  fituated  S.  W.  of  Cat’hmanda,  is  called ' Lelit  Pat  an } contains  24,000’ 
houfes:  this  kingdom  borders  on. Macwanpur.  The  third  city  is  called  B’hatgan, 
contains  1 2,000  familips ; the  kingdom  extends  eaft,  and  borders  on  a nation  called 
Ceratas , who  profefs  no  religion.  Thofe  and  the  fmaller  towns  are  well  built,  the 
houfes  of  brick,  three  or  four  ftories  high,  and  have  doors  and  v/indows  of  wood. . 
The  ftreets  are  paved,  and  in  moft  of  them  wells,. made  of  ftone,  for  public  ufe.  In 
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.every  town  are  fquare  verandas,  called  Pali,  and  many  of  them  with  wells.  Without 
the  towns  are  fquare  refervoirs  of  water  to  bathe  in. 

The  religion  of  Nepal  is  of  two  kinds;  one  fedt,  the  moft  ancient,  is  profeffed  by 
many,  who  call  themfelves  Baryefu , pluck  their  hair  from  their  heads,  drefs  in  coarle  red 
woollen,  are  confidered  as  a religious  order,  have  monafteries,  and  in  them  each  perfon 
has  a feparate  apartment ; they  have  particular  feftivals,  in  one  of  which,  at  Lelit  Patau, 
they  draw  an  idol,  called  Baghere, in  a ftately  car.  The  other  religion  is  that  of  the 
Brahmans,  as  followed  in  Hinduftan  in  its  purity.  Their  places  of  worfhip  are  very 
numerous  and  magnificent.  Jn  Telit  Patan,  the  temple  was  more  valuable  than  the 
houfe  of  the  king.  The  fmall  temples  have  flairs,  by  which  one  perfon  may  afcend 
on  the  outfide  ; fome  have  four  fides,  others  fix,  with  marble  pillars  polilhed  fmooth, 
with  two  or  three  pyramidal  Hones;  the  ornaments  are  gilt  and  neat.  The  larger 
temples  have  Hone  pillars  round  them,  twenty  to  .thirty  feet  high,  on  which  they  place 
their  idols.  There  are  many  fmall  bells  in  the  cupolas,. 

Eaflward  of  Cat’hmanda,  about  three  miles,  is  a place  called  Tolu,  by  which  runs 
a river,  the  water  of  which  is  efleemed  holy,  and  to  which  they  carry  perfons  of  high 
rank  at  the  point  of  death.  They  have  an  idea,  that  in  two  or  three  places  treafures 
are  buried  under  ground,  which  have  belonged  to  fome  temples  ; the  king,  while 
Mr.  Shore  was  in  Nepal,  opened  one  of  thefe  places  to  pay  the  expences  of  a war. 

Weftward  of  Lelit  Patan , is  a cattle,  called  Banga,  where  is  a temple,  which  Mr. 
Shore  vifited,  the  magnificence  of  which,  he  thinks,  is  not  to  be  equalled  in  Europe. 
There  are  alfo  in  their  towns  many  curiofities. 

The  kingdom  of  Nepal  is,  he  thinks,  very  ancient,  but  was  ruined  by  the  diffen- 
tions  among  the  three  kings. 


XVIII.  On  the  Cure  of  Perfons  bitten  by  Snakes.  By  John  Williams,  Efq. 

THIS  is  merely  a ftatement  of  fadls  relative  to  the  cure  of  perfons  bitten  by  fnakes, 
by  means  of  the  volatile  alkali,  given  either  in  the  form  of  eau  de  luce,  or  in  that 
of-the  cauftic  alkaline  fpirit.  Mr.  Williams  previoufly  obferves,  that  “ from  the  effedt 
of  a legature  applied  between  the  part  bitten  and  the  heart,  it  is  evident  that  the  poil'on 
diffufes  itfelf  over  the  body  by  the  returning  venous  blood ; deftroying  irritability, 
and  rendering  the  fyftem  paralytic.  It  is  therefore  probable  that  the  volatile  cauftic 
alkali  does  not  adt  fo  much  as  a fpecific  in  deftroying  its  quality,  as  by  counteradling 
its  effedt  on  the  fyftem  by  ftimulating.”  The  cafes,  in  number  feven,  are  feiedted 
out  of  many.  In  four , the  fpecies  of  fnake  caufing  the  injury  was  afcertained  to  be 
.the  Cobra  de  Capello , and  it  was  probably  fo  in  two  more.  The  conftant  fymptoms 
of  this  poifon  are  convulfions  about  the  throat  and  fauces,  occafioning  difficulty  in 
jwallowing;  but  when  the  patient  has  been  able  to  fwallow,  Mr.  Williams  has  never 
known  the  volatile  alkali  fail  in  its  effedt.  Dofes  of  thirty  to  fixty  drops  in  water, 
were  repeated  every  five  or  ten  minutes  till  the  dangerous  fymptoms  were  over,  toge- 
ther with  external  application  of  the  fame  to  the  wound.  The  recovery  was  generally 
■very  fpeedy.  Mr.  Williams  cautions  againft  the  previous  adminiftration  of  oil,  as  it 
{impedes  the  efficacy  of  the  alkaline  fpirit. " The  laft  cafe  relates  to  the  bite  of  .a  fnake 

called 


* .Mr.  Shore  fuppofes  they  mean  Bhagavat , or  Crifhna. 
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called  by  the  natives  Krait,  a fpecies  of  Boa.  In  this  inftance  the  alkali  once  ex- 
hibited Teemed  to  have  removed  the  dangerous  fymptoms,  and  the  patient  was  taken 
away  without  repetition  of  the  dofe,  but  died  ffiortly  after. 


XIX.  On  the  Roman  Coins  found  at  Nel'or.  By  Alexander  Davidson,  EJq. 

APeafant  near  Nelor,  about  ioo  miles  weft  of  Madras,  ploughing  on  the  fide  of 
a hill,  difcovered  the  remains  of  a Hindu  temple,  under  which  was  a little  pot 
with  Roman  coins  and  medals  of  the  fecond  century.  They  were  fold  as  old  gold, 
and  fome  melted,  but  about  thirty  of  them  faved,  two  of  which  Mr.  Davidfon  chofe, 
an  Adrian  and  a Faufiina.  Some  of  Trajan's  were  in  good  prefervation.  Many  of 
them  were  frelh  and  beautiful,  as  if  juft  come  from  the  mint,  and  all  of  pure  gold. 


XX.  On  two  Hindu  Fejiivals , and  the  Indian  Sphinx.  By  the  late  Col.  Pearce. 

I.  /AN  the  feftival  of  Bavdni , celebrated  by  the  Hindus  who  keep  horned  cattle, 
they  vifit  gardens,  ere<ft  a pole,  and  adorn  it  with  garlands  ; this  happens  on 
the  firft  of  May,  on  which  day  the  fame  rites  are  performed  by  the  fame  clafs  of 
people  in  England,  which  is  known  to  be  a relift  of  ancient  fuperftition.  The  Hindu 
feaft  does  not  always  anfwer  to  the  firft  of  that  month.  Col.  Pearfe  obferves,  that 
there  feems  in  this  to  be  an  affinity  between  the  religion  of  the  eaft  and  the  old  reli- 
gion of  Britain. 

II.  There  is  another  cuftom  during  the  Huli,  when  mirth  and  feftivity  reign  among 
the  Hindus  of  every  clafs ; they  divert  theinfelves  with  fending  people  on  errands  that 
are  to  end  in  difappointment,  and  raife  a laugh  at  their  expence.  The  Huli  is  in 
March,  and  the  laft  day  is  the  greateft  holiday  ; all  the  Hindus  on  that  day,  at  Juggan- 
nat’h , are  entitled  to  certain  diftinftions,  which  they  hold  of  great  importance.  In 
the  diverfion  the  higheft  claftes  join. 

III.  At  Jaggannat’h  Col.  Pearfe  faw  the  fyhinx  of  the  Egyptians,  which  he  was  told 
by  a Bandit , that  it  is  to  appear  at  the  end  of  the  world,  and  prey  on  an  elephant ; 
he  is  therefore  figured  feizing  an  elephant  in  his  claws.  When  the  Colonel  told  his  * 
informant  that  the  Egyptians  worffiipped  a bull  with  a black  mark  on  his  tongue,: 
and  adored  birds  and  trees,  he  exclaimed,  “ Then  their  religion  is  like  ours,  for  we* 
chufe  our  facred  bulls  by  the  fame  marks ; we  reverence  fome  birds,  as  the  hanfa}  ga- 
garura,  &c.  and  refpeft  certain  trees,  as  the  peppal , vata,  &c.” 

On  this  the  prefident  remarks,  that  he  had  been  allured  the  figure  above-mentioned 
was  only  the  reprefentation  feizing  an  elephant. 


XXI.  A fhort  Hefcription  of  Carnicobar.  By  M.  G.  EIamilton. 

CARNICOBAR  is  the  northernmoft  of  the  Nicobar  iflands,  in  the  Bay  of  Bengal, 
it  is  low,  round,  and  about  forty  miles  in  circumference.  It  produces  mod  of  the 
tropical  fruits,  yams,  and  a root  called  cacbu.  There  is  an  animal  of  the  lizard  kind, 
but  large,  called  a.  tolonqm,  which  carries  off  fowls  and  chickens.  There  are  abun- 
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dance  of  fnakes,  and  the  inhabitants  frequently  die  of  their  bites.  Timber  is  plenty 
and  good.  ; 

The  natives  are  of  low  ftature,  but  active  and  ftrong;  are  copper-coloured,  and- 
their  features  have  a call:  of  the  Malay,  the  women  are  very  ugly.  The  men  cut 
their  hair  fhort,  the  women  fhave  their  heads,  and  wear  only  a fnort  petticoat  of  grafs, 
not  wove,  but  hanging  like  the  thatch  of  a houfe ; the  men  wear  a narrow  flip  of 
cloth  round  the  middle.  The  ears  of  both  fexes  are  pierced  when  young,  and  they 
contrive  to  render  the  holes  wide.  They  are  good-humoured,  and  fond  of  eating 
with  Europeans ; they  eat  enormoufly,  and  are  fond  of  arrack.  They  pafs  their  time 
in  dancing  and  feafting,  and  are  very  fond  of  pork.  The  hogs,  and  other  animals- 
are  fed  on  cocoa-nuts..  They  have  plenty  of  fea  fifh,  which,  they  ftrike  with  lances,, 
and  are  fure  of  killing  at  ten  or  twelve  yards  diftance.  They.  eat.  their  victuals 
almoft  raw ; their  drink  is  cocoa-nut  milk,  and  a liquor  czWtdfoura,  from  the  young, 
fprouts  of  the  cocoa-tree,  which  they  fuffer  to  ferment  before  it  is  ufed.  After  eat- 
ing, the  young  perfons  drefs  themfelves  with  leaves,  and  dance;  the  old  ones  fmoke 
tobacco,  and  drink  Joura.  The  dancers  fing,  their  only  mufical  inftruments- is  a.  bam- 
boo, feet  long,  and  3 inches  diameter,  with  one  firing  ftretched  on  it, . and  played 
on  as  a guittar. 

What  they  know  of  phyfic  is  fmall.  Their  houfes  are  built  on  the  beach  in  vil- 
lages; each  houfe  contains  about  twenty  perfons ; they  are  raifed  on  pillars  ten  feet 
from  the  ground,  are  round  like  bee-hives,  and  the  entrance  is  by  a trap-door  : thisme- 
thod  of  building  is  to  fecure  them  from  fnakes  and  rats ; the  flooring  is  of  bamboo, 
and  the  infide  neatly;  finiflied.  They  have  no  cloth  but  what  they  exchange  with  the 
fhips  that  come  there  for  cocoa-nuts ; they  have  no  coin,  and  what  is  brought  by  fo- 
reigners, they  efteem  only  as  ornaments ; however,  they  are  good  judges  of  gold  and 
filver. 

They  purchafe  more  cloth  than  they  ufe ; the  furplus  they  fend  to  a fmall  ifland, . 
fouth  of  theirs,  called  Choury , to  which  they  fend  a fleet  of  boats  every  year,  and  pur- 
chafe  canoes  with  it,,  for  they  do  not  make  any.  They  have  no  ceremonies,  and 
hate  difhonefty.  When  they  travel,  they  enter  any  houfe,  take  what  they  want, , 
reft  themfelves,  and  fet  off  without  taking  notice  of  any  of  the  family.  Theft  is  fo 
rare  among  them,,  that  they  never  fhut  their  doors.  They  have  much  interoourfe 
with  ftrangers,  and.  have  acquired  a little  bad  Portuguefe  ; their  own  language  . is  dif- 
ferent from  moft  others,  having  a flop  or  catch  at  every  fyllable. 

They  have  no  notion  of  a God,  but  believe  and  worihip  a devil.  They  have  a. 
pole  ere<£led  in  every  village,  which  they  fay  has  the  virtue  to  keep  him  at  a diftance. 
When  a man  dies,  his  live  flock  and  moveables  are  buried  with  him,  he  is  mourned 
by  the  whole  village,  and  his  wife  muft  have  a joint  cut  off  from  one  of  her  fingers. 
They  wrap  up  the  corpfe  in  leaves  and  cloth,  and  bury  it;  a pole,  as  a kind  of  mo- 
nument, is  erefted  over  the  grave.  Polygamy  is  unknown,  and  adultery  punifhed. 
There  feems  among  them  a perfebt  equality,  except  a little  refpedt  paid  to  age,  but 
no  appearance  of  authority  one  over  another. 

The  inhabitants  of  the  Andemans  are  laid  to  be  cannibals,  and  the  Nicobarians  the 
moft  harmlefs  people  alive.  Mr.  Hamilton  fays,  it  is  remarkable  that  there  fhould 
be  fuch  a wide  difference  between  two  people,  inhabitants  of  iflands  fo  near  each 
other.  But  it  is  accounted  for  by  the  following  anecdote,  which  he  was  affured  is  true. 

Soon  after  the  Portuguefe  paired  round  the  Cape  of  Good  Hope,  a fhip  of  that; 

nation. 
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nation,  with  a number  of  Moiambique  negroes  on  board,  was  loft  on  the  Andeman 
iflands,  which  were  before  uninhabited,  'i  he  Europeans  built  a fmall  lhallop,  and 
failed  for  Pegu ; the  blacks  remained  in  the  ifland,  and  fettled  it.  On  the  other 
hand,  the  Nicobar  iflands  were  peopled  from  the  oppofite  main  and  coaft  of  Pegu. 
It  is  faid  the  languages  of  Pegu  and  Nicobar  have'  great  refemblance. 


XXII.  Lhe  Defign  of  a Lreatife  on  the  Plants  of  India.  By  the  President. 

IN  compiling  a treatile  on  Indian  plants,  the  firft  ftep,  in  the  writer’s  opinion,  fhould 
be  to  write  the  names  given  them  in  the  vocabularies  and  medical  trads  of  that 
country,  in  Roman  letters,  according  to  the  moft  accurate  orthography,  and  in  Sanfcrit 
preferably  to  any  vulgar  dialed.  This  leads  him  to  a cenfure  of  “ the  childilh 
denominations  of  plants  from  the  perfons  who  firft  defcribed  them ; for,”  fays  he, 
u Chamfaca  and  Hinna  leem  to  me  not  only  more  elegant,  but  far  properer,  defignations 
of  an  Indian  and  an  Arabian  plant,  than  Michelia  and  Lawfonia .”  With  relped  to  the 

Linnean  fyftern,  he  thinks  that  in  its  general  principles  it  will  ever  be  found  the 

cleareft  and  moft  convenient  of  methods  of  arrangement,  and  therefore  fhould  be 
ftudioufly  obferved  in  the  defigned  work.  But  he  propofes  to  rejed  the  Linnean 
appellations  of  the  twenty-four  claffes,  as  formed  contrary  to  analogy  of  language,  and 
feveral  of  them  faulty  in  difcrimination ; and  in  their  ftead  would  ufe  numerals  for  the 
firft  eleven  claffes,  and  fhort  phrafes  for  the  reft.  The  allegory  of  fexes  and  nuptials , 
even  if  it  were  complete,  ought,  he  thinks,  to  be  difcarded,  as  unbecoming  the 

gravity  of  a fcientific  purfuit,  and  tending  to  render  the  fludy  of  botany  unfit  for 

women,  to  whom  it  is  in  many  refpeds  fo  fuitable.  After  the  Sanfcrit  names  of  the 
plants  have  been  corredly  written,  and  the  plants  themfelves  claffed  and  defcribed, 
their  feveral  ufes  in  medicine,  diet,  and  manufadures  fhould  be  colleded  from  the 
medical  books  in  Sanfcrit,  with  the  afliftance  of  the  Hindu  phyficians,  and  their  ac- 
counts either  eftablifhed  or  difproved  by  experiments. 

By  way  of  example,  the  prefident  annexes  the  defcriptions  of  five  Indian  plants. 
Thefe  we  lhall  copy. 

I.  MUCHUCUNDA. 

Twenty,  from  One  Bafe. 

Cal.  Five-parted,  thick ; leaflets,  oblong. 

Cor.  Five  petals,  oblong. 

Stem.  From  twelve  to  fifteen,  rather  long,  fertile  j five  fhorter,  fterile.  In  Come 
flowers,  the  wiprolifick  ftamens,  longer. 

Pift.  Style  cylindrick. 

Peric.  A capfule,  with  five  cells,  many-feeded. 

Seeds:  Roundifh,  compreffed,  winged. 

Leaves : Of  many  different  fhapes. 

Ufes : The  quality,  refrigerant. 

One  flower,  fteeped  a whole  night  in  a glafs  of  water,  forms  a cooling  mucilage  of 
ufe  in  virulent  gonorrhoeas.  The  Muchucunda , called  alfo  Pichuca , is  exquifitely  fra- 
grant; its  calyx  is  covered  with  an  odoriferous  duff;  and  the  dried  flowers  in  fine 
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powder,  taken  like  fnuff,  are  faid,  in  a Sanfcrit  book,  almoft  inftantaneoufly  to  re- 
move a nervous  head-ach. 

Note.  This  plant  differs  a little  from  the  Pantapetes  of  Linnaeus. 

II.  B I L V A or  M A'  L U'  R A. 


Many  on  the  Receptacle,  and  One. 

Gal.  Four,,  or  five-cleft,  beneath. 

Cor.  Four,  or  five,  petals ; moftly  reflex- 

St  am.  Forty,  to  forty-eight,  filaments ; anthers,  moftly  erefl.- 

Pifl.  Germ , round ifh ; Style,  fmooth,  fhort;  Stigma , clubbed. 

Peric.  A fpheroidal  berry,,  very  large  ; many-feeded. 

Seeds:  Toward  the  furface,  ovate,  in  a pellucid  mucus. 

Leaves:  Ternate;  common  petiole,  long ; leaflets,  fubovatej  obtufely  notched, 
with  fhort  petioles fome  almoft  lanced- 

Stem : Armed  with  fharp  thorns. 

Ufes:  The  fruit  nutritious,  warm,  cathartickj  in  tafte,  delicious;  in  fragrance, 
exquifite : its  aperient  and  deterfive  quality,  and  its  efficacy  in  removing  habitual 
coftivenefs,  have  been  proved  by  conftant  experience-  The  mucus  of  the  feed  is,  for 
fome  purpofes,  a very  good  cement. 

Note...  This  fruit  is  called  Srip’hala,  becaufe  it  fprang,  fay  the  Indian  poets,  from 
the  milk  of  Sri , the  goddefs  of  abundance,  who  bellowed  it  on  mankind  at  the  requeft 
of  Iswara,  whence  he  alone  wears  a chaplet  of  Bilva  flowers ; to  him  only  the 
Hindus  offer  them ; and,  when  they  fee  any  of  them  falling  on  the  ground,  they  take 
them  up  with  reverence,,  and  carry  them  to  his  temple-  From  the  firft  bloffom  of 
this  plant,  that  I could  infpedt,  I had  imagined,  that  it  belonged  to  the  fame  clafs  with 
the  Durio,  becaufe  the  filaments  appeared  to  be  diftributed  in  five  fets ; but.  in  all, 
that  I have  fince  examined,  they  are  perfectly  diftindl. 

III.  S R I N G A T A'  C A. 


Four  and  One.  • 

Cal.  Four*  cleft,,  with  a long  peduncle,  above. 

Cor.  Four  petals.  . 

Siam.  Anthers,  kidney-fhaped. 

Pift.  Germ,  roundifh ; Style , long  as  the  filaments  ; Stigma,  clubbed. 

Seeds : A Nut  v/ith  four  oppofite  angles  (two  of  them  jharp  thorns)  formed  by 

the  Calyx. 

Leaves : Thofe,  which  float  on  the  water,  are  rhomboidal ; the  two  upper  fides 
unequally  notched,  the  two  lower,  right  lines.  Their  petioles,  buoyed  up  by  fpindle- 
fhaped  fpongy  fubflances,  not  bladders. 

Root : Knotty,  like  coral. 

Ufes : The  frefh  kernel,  in  fweetnefs  and  delicacy,  equals  that  of  the  filberd.  A 
mucus,  fecreted  by  minute  glands,  covers  the  wet  leaves,  which  is  confidered  as 
cooling. 

Note.  It  feems  to  be  the  floating  Prapa  of  Linnaeus.  . 
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IV.  PU'TI  C A R A J A. 


Ten  and  One. 


Cal.  Five-cleft. 

Cor.  five  equal  petals. 

Perk.  A thorny  legumen » two  feeds.  - 
Leaves : Oval,  pinnated. 

Stem : Armed. 

Ufes:  The  feeds  are  very  bitter,  and,  perhaps,  tonick;  fince  one  of  them,  bruifed 
and  given  in  two  dofes,  .will,  as  the  Hindus  affert,  cure  an  intermittent  fever* 


V.  M A D H U'  C A. 


Many,  not  on  the  Receptacle,  and  One. 


Cal.  Perianth  four,  or  five-leaved. 

Cor.  One-petaled.  ‘Tube  inflated,  flelliy.  Border  nine,  or  ten-parted. 

Stam.  Anthers  from  twelve  to  twenty-eight,  eredt,  acute,  fubvillous. 

Pijt . Germ,  roundifh  $ Style , long,  awl-fhaped. 

Peric.  A Drupe , with  two  or  three  Nuts. 

Leaves  : Oval,  fomewhat  pointed. 

Ufes : The  tubes,  efculent,  nutritious ; yielding,  by  diftillation,  an  inebriating 
fpirit,  which,  if  the  fale  of  it  were  duly  reftrained  by  law,  might  be  applied  to  good 
purpofes.  A ufefui  oil  is  exprefled  from  the  feed. 

Note.  It.  refembles  the  Bajfia  of  Koenig. 


XXIII.  On  the  DiJfeSHon  of  the  Pangolin,  in  a Letter  to  General  Carnac  from 

Adam  Burt,  Efq. 

r HIS  animal  is  the  fame  fpecies  with  that  defcribed  in  the  firft  volume  of  this 


work.  It  is  an  inoffenfive  creature,  without  teeth,  and  though  its  feet  are 


furnifhed  with  five  claws,  they  are  unable  to  grafp.  Nature  feems  therefore  to  have 
trufted  its  defence  merely  to  its  coat  and  mail,  and  its  power  of  digging  in  the  ground 
and  concealing  itfelf. 

tc  The  upperjaw  is  covered  with  a crofs  cartilaginous  ridge,  which,  though  ap- 
parently not  at  all  fuited  to  any  purpofes  of  maftication,  may,  by  encreafing  the  furface 
of  the  palate,  extend  the  fenfe  of  tafte. 

“ The  oefophagus  admitted  my  forefinger  with  eafe.  The  tongue  at  the  bottom 
of  the  mouth  is  nearly  about  the  fize  of  the  little  finger,  from  whence  it  tapers  to  a 
point.  . The  animal  at  pleafure  protrudes  this  member  a great  way  from  the  mouth. 
The  tongue  arifes  from  the  enfiform  cartilage,  and  the  contiguous  mufcles  of  the 
belly,  and  paffes  in  form  of  a round  diftindt  mufcle  from  over  the  flomach,  through 
the  thorax,  immediately  under  the  fternum;  and  interior  to  the  windpipe  in  the  throat. 
When  differed  out,  the  tongue  could  be  eafiiy  elongated  fo  as  to  reach  more  than 
the  length  of  the  animal  exclufive  of  its  tail.  There  is  a clufcer  of  falivary  glands 
feated  around  the.  tongue,  as  it  enters  the  mouth.  Thefe  will  neceffarily  be  com- 
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prefied  by  the  action  of  the  tongue,  fo  as  occafionally  to  fupply  a plentiful  flow  of 

their  fecretion. 

“ I'he  ftomach  is  cartilaginous , and  analogous  to  that  of  the  gallinaceous  tribe  of 
birds.  It  was  filled  with  fmail  ftones  and  gravel,  which  in  this  part  of  the  country, 
are  almoft  univerfally  calcareous.  1 he  inner  furface  of  the  ftomach  was  rough  to.  the 
feel,  and  formed  into  folds,  the  interlaces  of  which  were  filled  with  a frothy  fecretion. 
The  guts  were  filled  with  a fandy  pulp,  in  which,  however,  were  interfperfed  a few 
diftincf  fmail  Jtones.  No  veftiges  of  any  animal  or  vegetable  food  could  be  traced 
in  the  whole  prim®  vise.  The  gall-bladder  was  diftended  with  a fluid,  refembling 
in  colour  and  confiftence  the  dregs  of  beer. 

« The  fubjedt  was  a female  : its  dugs  were  two.,  feated  on  the  breaft.  The  uterus 
■ and  organs  of  generation  were  evidently  thofe  of  a viviparous  animal.” 

From  the  appearances  in  the  inteftinal  canal  of  this  animal,  the  writer  was  forcibly 
led  to  conjecture  that  it  might  poflibly  derive  its  nourifhment  from  mineral  Jubftances. 
That  minerals, are  capable  of  yielding  nutriment  to  animal  bodies,  he  thinks  rendered 
probable  by  various  confiderations.  Dr.  Prieftley’s  query,  “ May  not  phlogiftic  mat- 
ter be  the  molt  eflential  part  of  the  food  and  fupport  of  both  vegetable  and  animal 
bodies?”  he  is  inclined  to  anfwer  in  the  affirmative;  and  of  this,  earth,  he  fuppofes, 
would  yield  a fupply } as  it  would  alfo  of  the  calcareous  matter  of  bones,  fcales,  &c. 
S ome  Jbirds,  as  appears-  from  the  experiments  of  M.  Bruquatelli  of  Pavia,  have  fo  great 
a folvent  power  in  their  gaftric  juice,  as  to  diflolve  in  their  ftomachs  flints,  rock  cryf- 
‘ tal,  calcareous  Hones  and  fhells.  And  he  conceives  that  every  thing  which  is  foluble 
in  the  ftomachs  of  animals  may  be  abforbed  into  their  circulating  fyftem.  He  con- 
cludes with  obferving,  that  M.  de  Buffon  muft  probably  have  been  milled  by  the  fhri- 
velled  ftate  of  a dried  preparation  of  this  animal,  or  he  would  not  have  aflerted  that 
all  quadrupeds  covered  with  fcales  are  oviparous. 


XXJV.  On  the  Ldcjhd , or  Lac  Injett.  By  Mr.  W.  Roxburgh,  Surgeon  and  Botatdjl 
to  the  Eajt  India  Company.  Communicated  January  2,  1790. 

QME  pieces  of  very  frefh-looking  lac,  adhering  to  fmail  branches  of  mimoja  cinereat 
were  brought  me  from  the  mountains  on  the  aoth  of  laft  month.  (Plate  IX.  Fig.  4.) 
I kept  them  carefully,  and  to-day,  the  4th  of  December , 14  days  from  the  time  they 
came  from  the  hills,  myriads  of  exceedingly  minute  animals  were  obferved  creeping 
about  the  lac,  and  branches  it  adhered  to,  and  more  ftill  ifluing  from  fmail  holes  over 
the  furface  of  the  cells : other  fmail  and  perforated  excrefcences  were  obferved  with 
.a  glafs  amongft  the  perforations,  from  which  the  minute  infe&s  iffued,  regularly  two 
to  each  hole,  and  crowned  with  fome  very  fine  white  hairs..  When  the  hairs  were 
rubbed  off,  two  white  fpots  appeared.  The  animals,  when  Angle,,  ran  about  pretty 
•biifldv,  but  in  general  they  were  fo  numerous  as  to  be  crowded  over  one  another. 
The  body  is  oblong,  tapering  moft  towards  the  tail,  below  plain,  above  convex,  with 
a double  or  flat  margin : laterally  on  the  back  part  of  the  thorax  are  two  fmail 
tubercles  which  may  be  the  eyes:  the  body  behind  the  thorax  is  croffed  with  twelve 
.rings:  legs  fix;  feelers  (antennae)  half  the  length  of  the  body,  jointed,  hairy,  each 
..ending  in  two  hairs. as  Jong  as  the  antenna;:  rump,  a white  point  betw.een  two  terminal 
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Bairs,  which  are  as  long  as  the  body  of  the  animal.  The  mouth  I could  not  lee.  On 
opening  the  cells,  the  fubftance  that  they  were  formed  of  cannot  be  better  defcribed, 
with  refpeft  to  appearance,  than  by  faying  it  is  like  the  tranfparent  amber,  that  beads 
are  made  of:  the  external  ■ covering  of  the  cells  may  be  about  half  a line  thick,  is 
remarkably  ftrong  and  able  to  refill  injuries ; the  partitions  are  much  thinner:  the 
cells  are  in  general  irregular  fquares,  pentagons  and  hexagons,  about  an  eighth  of 
an  inch  in  diameter,  and  ^ deep : they  have  no  communication  with  each  other : all 
thofe  I opened,  during  the  time  the  animals  were  ilfuing,  contained  in  one  half,  a final! 
bag  filled  with  a thick  red  jelly-like  liquor  replete  with  what  I take  to  be  eggs  ; thefe 
bags,  or  utriculi,  adhere  to  the  bottom  of  the  cells,  and  have  each  two  necks,  which 
pafs  through  perforations  in' the  external  coat  of  the  cells  forming  the  fore -mentioned 
excrefcences,  and  ending  in  fome  very  fine  hairs.  The  other  half  of  the  cells  have 
a diftindt  opening,  and  contain  a white  fubftance,  like  fome  few  filaments  of  cotton 
rolled  together,  and  numbers  of  the  infedls  themfelves  ready  to  make  their  exit; 
feveral  of  the  fame  infedts  I obferved  to  have  drawn  up  their  legs  and  to  lie  fiat : they 
did  not  move  on  being  touched,  nor  did  they  ftiow  any  figns  of  life  with  the  greateft 
irritation. 

“ December  5.  The  famev  minute  hexapedes  continue  iffuing  from  their  cells  in 
numbers;  they  are  more  lively,  of  a deepened  red  colour,  and  fewer  of  the  motionlefs 
fort.  To-day  I faw  the  mouth:  it  is  a flattened  point  about  the  middle  of  the  bread* 
which  the  little  animal  projedts  on  being  comprefled. 

“ December  6.  The  male  infedts  I have  found  to-day : a few  of  them  are  conftantly 
running  among  the  females  moft  adlively : as  yet  they  are  fcarce  more,  I imagine, 
than  one  to  5000  females,  but  twice  their  fize.  The  head  is  obtufe ; eyes  black,  very 
large ; antennae  clavated,  feathered,  about  two-thirds  the  length  of  the  body  : below  the 
middle  an  articulation,  -fuch  as  thofe  in  the  legs  r colour  between  the  eyes  a beautiful 
fhining  green  : neck  very  fhort : body  oval,  brown  : abdomen  oblong,  the  length  of 
body  and  head:  legs  fix:  wings  membranaceous,  four,  longer  than  the  body,  fixed  to 
the  fides  of  the  thorax,  narrow  at  their  infertions,  growing  broader  for  two-thirds  of 
their  length,  then  rounded:  the  anterior  pair  is  twice  the  fize  of  the  pofterior  : a ftrong 
fibre  runs  along  their  anterior  margins  : they  lie  flat  like  the  wings  of  a common  flie, 
when  it  walks  or  refts  : no  hairs  from  the  rump  : it  fprings  moft  adtively  to  a confider- 
able  diftance  on  being  touched:  mouth  in  the  under  part  of  the  head:  maxilla?  tranfo 
verfe.  To-day  ;the  female  infedts  .continue  iffuing  in  great  numbers,  and-  move  about 
as  on  the  4th.’ 

“ December  7.  The  final!  red  infedts  ftillmore  numerous,  and  move  about  as  before? 
winged  infedts,  ftili  very  few,  continue  adtive.o  There  have  been  frefh  leaves  and 
bits  of  the  branches  of  both  mimofa  cinerea  and  corinda  put  into  the  wide-mouthed 
bottle  with  them  : they  walk  over  them,  indifferently  without  fhowing  any  preference 
nor  inclination  to  work  nor  copulate.-  1 opened  a cell  whence  I thought  the  winged 
flies  had  come,  .and  found  feveral,  eight  or  ten,  more  in  it,  ftruggling.  to  fhake  off’ 
their  incumbrances:  they  were  in  one  of  thofe  utriculi  mentioned  on  the  4th,  which 
ends  in  two  mouths,  fhut  up  with  fine  white  hairs,  but  one  of  them  was  open  for  the 
exit  of  the  flies;  the  other  would  no  doubt  have  opened  in  due  time:  this,  utriculus 
- I found  now  perfectly  dry,  and  divided  into  cells  by  exceeding  thin  partitions.  I 
imagine,  before  any  of  the  flies  made  their  efcape,  it  might  have  contained  about? 
twenty,  . In  thefe.  minute  .cells  .with  the  living  flies,  or.  whence. they  had  made  thei? 
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efcape,  were  Email  dry  dark-coloured  comprefled  grains,  which  may  be  the  dried 

excrements  of  the  flies. 

Note  by  the  President. 

The  Hindus  have  fix  names  for  Lac  ; but  they  generally  call  it  Lacjha  from  the 
multitude  of  Email  infe&s,  who,  as  they  believe,  difcharge  it  from  their  ftomachs,  and 
at  length  deftroy  the  tree  on  which  they  form  their  colonies:  a fine  Pippala  near  Crifh- 
nanagar  is  now  almofl  wholly  deftroyed  by  them. 


'XXV.  Lie  Seventh  Anniverfary  Difcourje , delivered  to  the  Society , Feb.  2 5,  1790. 

By  the  President. 

OF  the  Empire  of  China,  the  prefident  does  not  mean  to  aflign  the  exafl  limits; 

but  he  takes  it  in  the  ufual  acceptation  of  geographers.  The  word  China  is  well 
known  to  the  people  whom  we  call  the  Chinefey  but  the  learned  among  them  never 
apply  it  to  themfelves  or  their  country.  Themfelves,  according  to  father  Vifdelou , 
they  term  the  people  of  Han,  or  of  fome  other  illuftrious  family;  and  their  country 
they  call  Chum-cue ’,  or  the  Central  Kingdom , reprefenting  it  in  their  fymbolical  cha- 
rafters  by  a parallelogram  exadlly  bifefled;  at  other  times  they  diftinguifh  it  by  the 
words  Fien-hia , or  What  is  under  Heaven , meaning  all  that  is  valuable  on  Earth.  With- 
out difcufling  the  comparative  rank  of  the  Chinefe  among  civilized  nations,  the 
prefident  means  to  confine  himfelf  to  the  queftion,  “ Whence  came  the  Angular 
people,  who  long  had  governed  China,  before  they  were  conquered  by  the  Tartars?” 
On  this  problem  four  opinions  have  been  advanced.  1^  That  they  are  an  original 
race,  who  have  dwelt  for  ages,  if  not  from  eternity,  in  the  land  they  now  poftefs. 
2.  That  they  fprang  from  the  fame  flock  with  the  Arabs  and  Hebrews.  This  is 
chiefly  held  by  the  miflionaries.  3.  The  opinion  of  the  Arabs  and  of  M.  Pauw , is, 
that  they  were  originally  Tartars  defcending  in  clans  from  the  fleeps  of  Imaus.  4. 
The  Brahmans  hold  that  the  Chinas  (fo  they  are  named  in  Sanfcrit)  were  Hindus  of 
the  Cfhatriya  or  military  clafs,  who,  abandoning  the  privileges  of  their  tribe,  wandered 
in  different  bodies  to  the  north-eaft  of  Bengal,  and  defertingthe  rites  of  their  anceftors, 
effablifhed  feparate  principalities,  which  were  afterwards  united  in  the  plains  and  vallies 
. now  poflefled  by  them.  If  any  one  of  the  three  latter  fuppofltions  be  true,  the  former 
muft  be  renounced  ; but  of  thefe,  the  firft  is  utterly  without  fupport  or  probability, 
no  human  creatures  being  more  different  than  a Chinefe  and  an  Arab.  The  fecond 
can  at  prefent  be  no  otherwife  difpro.yed,  than  by  infilling  on  the  total  diflimilarity  of 
the  Tartars  and  Chinefe  in  manners  and  arts;  but  it  muff:  neceflfarily  fall  to  the  ground, 
if  the  third  be  effablifhed,  namely,  that  the  firft  Chinefe  were  of  Indian  race  ; to  the 
difcuflion  of  which  point  the  prefident  devotes  the  remainder  of  his  aifcourfe. 

In  the  Sanfcrit  inflitutions  of  Menu  is  found  the  following  paflfage.  “ Many  fami- 
lies of  the  military  clafs,  having  gradually  abandoned  the  ordinances  of  the  Veda,  and 
the  company  of  Brahmans,  lived  in  a ftate  of  degradation;  as  the  people  of  Pundraca 
and  Odra , thofe  of  Dravira  and  Camboja , the  Tavanas  and  Sacas,  the  Paradas  and 
Pahlavas , the  Chinas  and  fome  other  nations.”  It  feems  that  this  teftimony  would 
decide  the  queftion,  if  we  could  be  fure  that  the  word  China  fignified  a Chinefe ; and 
.this  all  the  Pandits  whom  the  prefident  feparately  confulted  affured  him  it  did,  and 
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that  the  Chinas  fettled  In  a fine  country  to  the  north-eaft  of  Gaur,  and  to  the  eaft  of 
Camarup  and  Nepal  ; that  they  have  long  been,  and  ftill  are,  famed  as  ingenious 
-artificers ; and  that  they  had  themfelves  feen  old  Chinefe  idols,  which  bore  a manifeft 
relation  to  the  primitive  religion  of  India,  before  Buddha's  appearance.  A well  in- 
formed Pandit  Ihewed  him  a Sanfcrit  book  in  Cafhimirian  letters,  revealed,  as  he  faid, 
by  Siva  himfelf,  from  which  he  read  a whole  chapter  on  the  heterodox  opinions  of 
the  Chinas , who  were  divided,  according  to  the  author,  into  near  two  hundred  clans. 
He  alfo,  in  a map  of  Alia,  pointed  to  the  north-weftern  provinces  of  China,  as  the 
place  where  the  Chinas  firft  eftablifhed  themfelves ; but  added,  that  Mahdchina  ex- 
tended to  the  eaftern  and  fouthern  ocean.  The  prefident  believes,  neverthelefs,  that 
the  Chinefe  empire,  as  we  now  call  it,  was  not  formed  when  the  laws  of  Menu  were 
collected  ; for  which  belief,  fo  repugnant  to  die  general  opinion,  he  offers  the  follow- 
ing reafons.  The  poems  of  Cdlidds  were  compoled  before  the  beginning  of  our  era; 
but  it  is  clear  that  the  Rdmayan  and  Mahdbhdrat  were  confiderably  older  than  thofe 
poems ; and  it  appears  from  the  flyle  and  metre  of  the  Dherma  Saftra  revealed  by 
Menu,  that  it  was  reduced  to  writing  long  before  the  age  of  Vdlnuc , or  Vydfa,  the 
fecond  of  whom  names  it  with  applaufe.  The  compiler  of  thofe  laws  may  therefore 
be  fairly  placed  between  one  thoufand  and  fifteen  hundred  years  before  Chrift ; but 
in  the  twelfth  century  before  our  era,  the  Chinefe  empire  was  in  its  cradle.  This 
fa£t  it  is  neceffary  to  prove,  and  the  prefident’s  firft  witnefs  is  Confucius  himfelf. 
In  the  fecond  part  of  his  book  entitled  Lunyu,  he  declares  that,  “ although  he,  like 
other  men,  could  relate,  as  mere  leffons  of  morality,  the  hiftories  of  the  firft  and 
fecond  imperial  houfes,  yet,  for  want  of  evidence , he  could  give  no  certain  account  of 
them.”  Now,  if  the  Chinefe  themfelves  do  not  even  pretend,  that  any  hiftoricai 
monument  exifted,  in  the  age  of  Confucius , preceding  the  rife  of  their  third  dynafty, 
about  eleven  hundred  years  before  Chrift,  we  may  juftly  conclude  that  the  reign  of 
V u'vam  was  in  the  infancy  of  the  empire,  which  hardly  grew  to  maturity  till  fome 
ages  after  that  prince. 

“It  was  not  till  the  eighth  century  before  the  birth  of  Our  Saviour,  that  a fmall 
kingdom  was  eredted  in  the  province  of  Shen-si , the  capital  of  which  flood  nearly  in 
the  thirty -fifth  degree  of  northern  latitude,  and  about  five  degrees  to  the  weft  of  Si-gan : 
both  the  country  and  its  metropolis  were  called  Chin,  and  the  dominion  of  its  princes 
was  gradually  extended  to  the  eaft  and  weft.  A king  of  Chin , who  makes  a figure 
in  the  Shahndma  among  the  allies  of  Afrasiya'b,  was,  I prefume,  a fovereign  of  the 
•country  juft  mentioned ; and  the  river  of  Chin , v/hich  die  poet  frequently  names  as 
the  limit  of  his  eaftern  geography,  feems  to  have  been  the  Yellow  River , which  the 
Chinefe  introduce  at  the  beginning  of  their  fabulous  annals.  I flhould  be  tempted  to 
-expatiate  on  fo  curious  a fubjedl ; but  the  prefent  occafion  allows  nothing  fuperfluous, 
and  permits  me  only  to  add,  that  Mangukha'n  died  in  the  middle  of  the  thirteenth 
century,  before  the  city  of  Chin , which  was  afterwards  taken  by  Kublai  ; and  that 
the  poets  of  Iran  perpetually  allude  to  the  diftridts  around  it  which  they  celebrate, 
with  Chegil  and  Khoten , for  a number  of  mufk-animals  roving  on  their  hills.  The 
territory  of  Chin,  fo  called  by  the  old  Hindus , by  the  Perfians,  and  by  the  Chinefe 
(while  the  Greeks  and  Arabs  were  obliged,  by  their  defective  articulation,  to  mifcall 
it  i>in ),  gave  its  name  to  a race  of  Emperors,  whofe  tyranny  made  their  memory  fo 
unpopular,  that  the  modern  inhabitants  of  China  hold  the  word  in  abhorrence,  and 
fpeak  of  themfelves  as  the  people  of  a milder  and  more  virtuous  dynafty ; but  it  is 
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highly  probable  that  the  whole  nation  defcended  from  the  Chinas  of  Menu,  and 
mixing  with  the  Tartars^  by  whom  the  plains  of  Honan  and  the  more  fouthern  pro- 
vinces were  thinly  inhabited,  formed  by  degrees  the  race  of  men  whom  we  now  fee 
in  poffeiTion  of  the  nobleft  empire  in  AJia. 

“ In  fupport  of  an  opinion,  which  I offer  as  the  refult  of  long  and  anxious  enquiries, 
I fhould  regularly  proceed  to  examine  the  language  and  letters,  religion  and  philofo- 
phy,  of  the  prefent  Chine/e , and  fubjoin  fOme  remarks  on  their  ancient  monuments, 
on  their  fcience,  and  on  their  arts,  both  liberal  and  mechanical : but  their  fpoken 
language , not  having  been  preferved  by  the  ufual  fymbols  of  articulate  founds,  mufl 
have  been  for  many  ages  in  a continual  flux ; their  letters , if  we  may  fo  call  them, 
are  merely  the  fymbols  of  ideas ; their  popular  religion  was  imported  from  India  in  an 
age  comparatively  modern  ; and  their  philojophy  feems  yet  in  fo  rude  a ftate,  as  hardly 
to  deferve  the  appellation  : they  have  no  ancient  monuments , from  which  their  origin 
can  be  traced  even  by  plaufible  conjecture ; their  Jciences  are  wholly  exotic > and  their 
mechanical  arts  have  nothing  in  them  characfteriftic  of  a particular  family ; nothing 
which  any  fet  of  men,  in  a country  fo  highly  favoured  by  nature,  might  not  have 
difcovered  and  improved.  They  have,  indeed,  both  national  mufic  and  national 
poetry,  and  both  of  them  beautifully  pathetic ; but  of  painting,  fculpture,  or  archi- 
tecture, as  arts  of  imagination,  they  feem  (like  other  Afiaticks ) to  have  no  idea. 
Inftead,  therefore,  of  enlarging  feparately  on  each  of  thofe  heads,  I fhall  briefly  en- 
quire, how  far  the  literature  and  religious  practices  of  China  confirm  or  oppofe  the 
propofition  which  I have  advanced. 

tf  The  declared  and  fixed  opinion  of  M.  de  Guignes,  on  the  fubject  before  us,  is 
nearly  connected  with  that  of  the  Brahmans : he  maintains,  that  the  Chine/e  were  emi- 
grants from  Egypt ; and  the  Egyptians , or  Ethiopians  (for  they  were  clearly  the  fame 
people),  had  indubitably  a common  origin  with  the  old  natives  of  India,  as  the  affinity 
of  their  languages,  and  of  their  inftructions,  both  religious  and  political,  fully  evinces; 
but  that  China  was  peopled  a few  centuries  before  our  era  by  a colony  from  the  banks 
of  the  Nile , though  neither  Perfians  nor  Arabs , Tartars  nor  Hindus , ever  heard  of 
fuch  an  emigration,  is  a paradox,  which  the  bare  authority  even  of  fo  learned  a man 
cannot  fupport ; and  fince  reafon  grounded  on  facts  can  alone  decide  fuch  a queftion, 
we  have  a right  to  demand  clearer  evidence  and  ftronger  arguments  than  any  that  he 
has  adduced.  The  hieroglyphics  of  Egypt  bear,  indeed,  a ftrong  refemblance  to 
the  mythological  fculptures  and  paintings  of  India , but  feem  wholly  diffimilar  to  the 
fymbolical  fyftem  of  the  Chinefe,  which  might  cafily  have  been  invented  (as  they 
aflert)  by  an  individual,  and  might  very  naturally  have  been  contrived  by  the  firfl: 
Chinas , or  out-caft  Hindus , who  either  never  knew,  or  had  forgotten,  the  alphabeti- 
cal characters  of  their  wifer  anceftors.  As  to  the  table  and  bull:  of  Isis,  they  feem 
to  be  given  up  as  modern  forgeries ; but,  if  they  were  indifputably  genuine,  they 
would  be  nothing  to  the  pnrpofe  ; for  the  letters  on  the  bull  appear  to  have  been  de- 
figned  as  alphabetical ; and  the  fabricator  of  them  (if  they  really  were  fabricated  in 
Europe ) was  uncommonly  happy,  fince  two  or  three  of  them  are  exactly  the  fame 
with  thofe  on  a metal  pillar  yet  Handing  in  the  north  of  India.  In  Egypt , if  we  can 
rely  on  the  teftimony  of  the  Greeks , who  lludied  no  language  but  their  own,  there 
were  two  fets  of  alphabetical  chara&ers  ; the  one  popular » like  the  various  letters  ufed 
in  our  Indian  provinces ; and  the  other  Jacerdotal , like  the  Devandgari , efpecially  that 
form  of  it  which  we  fee  in  the  Veda : befides  which,  they  had  two  forts  of /acred fculp- 
ture ; 
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ture\  the  one  Ample,  like  the  figures  of  Buddha  and  the  three  Ra mas  ; and  the 
other  allegorical,  like  the  images  of  Gane'sa,  or  Divine  Wifdom , and  Isa'ni',  or  Na- 
ture, with  all  their  emblematical  accompaniments:  but  the  real  character  of  the  Chinefe 
appears  wholly  diflind  from  any  Egyptian  writing,  either  nryfterious  or  popular;  and 
as  to  the  fancy  of  M.  de  Guignes,  that  the  complicated  fymbols  of  China  were  at 
firit  no  more  than  Phenician  monograms,  let  us  hope,  that  he  has  abandoned  fo  wild 
a conceit,  which  he  ftarted  probably  with  no  other  view  than  to  difplay  his  ingenuity 
and  learning. 

<c  We  have  ocular  proof,  that  the  few  radical  characters  of  the  Chinefe  were  ori- 
ginally (like  our  agronomical  and  chymical  fymbols)  the  pictures  or  out-lines  of  vifi- 
ble  objects,  or  figurative  figns  for  fimple  ideas,  which  they  have  multiplied  by  the 
mot  ingenious  combinations  and  the  livelieft  metaphors;  but  as  the  fyftem  is  peculiar, 
I believe,  to  themfelves  and  the  Japanefe,  it  would  be  idle  and  oftentatious  to  enlarge 
on  it  at  prefent ; and,  for  the  reafons  already  intimated,  it  neither  corroborates  nor 
v/eakens  the  opinion  which  I endeavour  to  fupport.  The  fame  may  as  truly  be  faid 
of  their  Jpoken  language  ; for,  independently  of  its  conftant  fluctuation  during  a feries 
of  ages,  it  has  the  peculiarity  of  excluding  four  or  five  founds  which  other  nations  ar- 
ticulate, and  is  clipped  into  monofyllables,  even  when  the  ideas  exprefled  by  them, 
and  the  written  fymbols  for  thofe  ideas,  are  very  complex.  This  has  arifen,  I fup- 
pofe,  from  the  fingular  habits  of  the  people ; for  though  their  common  tongue  be  fo 
muftcally  accented  as  to  form  a kind  of  recitative,  yet  it  wants  thofe  grammatical 
accents,  without  which  all  human  tongues  would  appear  monofyllabic : thus  Amita, 
with  an  accent  on  the  firft  fyllable,  means,  in  the  Sanfcrit  language,  immeafurable ; 
and  the  natives  of  Bengal  pronounce  it  Omito ; but  when  the  religion  of  Buddha, 
the  fon  of  Maya , was  carried  hence  into  China , the  people  of  that  country,  unable  to 
pronounce  the  name  of  their  new  God,  called  him  Foe,  the  fon  of  Moye,  and  divided 
his  epithet  Amita  into  three  fyllables  O-mi-to,  annexing  to  them  certain  ideas  of 
their  own,  and  exprefling  them  in  writing  by  three  diftindt  fymbols.  We  may  judge 
from  this  inftance,  whether  a comparifon  of  their  fpoken  tongue  with  the  dialebts  of 
other  nations  can  lead  to  any  certain  conclufion  as  to  their  origin;  yet  the  inftance  which 
I have  given  fupplies  me  with  an  argument  from  analogy,  which  I produce  as  con- 
jedtural  only,  but  which  appears  more  plaufible  the  oftener  I confider  it.  The 
Buddha  of  the  Hindus  in  unqueftionably  the  Foe  of  China ; but  the  great  progenitor 
-of  the  Chinefe  is  alfo  named  by  them  Fo-hi,  where  the  fecond  monofyllable  fignifies, 
it  feems,  a Victim : now  the  anceftor  of  that  military  tribe  whom  the  Hindus  call  the 
Chandravanfa,  or  children  of  the  Moon,  was,  according  to  their  Purdnas  or  legends, 
Buddha,  or  the  genius  of  the  planet  Mercury , from  whom,  in  the  fifth  degree,  de- 
fended a prince  named  Druhya  ; whom  his  father  Yaya'ti  fent  in  exile  to  the  eaft 
of  Hindufidn,  with  this  imprecation,  <c  May  thy  progeny  be  ignorant  of  the  Veda  /” 
The  name  of  the  baniftied  prince  could  not  be  pronounced  by  the  modern  Chinefe ; 
and  though  I dare  not  conjufture,  that  the  laft  fyllable  of  it  has  been  changed  into 
Yao,  I may  neverthelefs  obferve,  that  Yao  was  the  fifth  in  defcent  from  Fo-hi,  or  at 
leaft  the  fifth  mortal  in  the  firft  imperial  dynafty;  that  all  Chinefe  hiftory  before  him  is 
confidered,  by  the  Chinefe  themfelves,  as  poetical  or  fabulous ; that  his  father  Ti-co, 
like  the  Indian  king  Yaya’ti,  was  the  firft  prince  who  married  feveral  women ; and, 
that  Fo-hi,  the  head  of  their  race,  appeared,  fay  the  Chinefe , in  a province  of  the 
weft,  and  held  his  court  in  the  territory  of  Chin,  where  the  rovers  mentioned  by  the 
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India  legifiator  are  fuppofed  to  have  fettled.  Another  circumftance  in  the  parallel  is 
very  remarkable  : according  to  Father  De  Premare,  in  his  Trad  on  Chineje  Mytho- 
logy, the  mother  of  Fo-hi  was  the  daughter  of  Heaven,  furnamed  Flower -loving-,  and 
as  the  nymph  was  walking  alone  on  the  bank  of  a river  with  a fimilar  name,  fhe  found 
herfelf  on  a fudden.encircled  by  a rainbow  -,  foon  after  which  fhe  became  pregnant, 
and  at  the  end  of  twelve  years  was  delivered  of  a fon  radiant  as  herfelf,  who,  among 
other  titles,  had  that  of  Su'i,  or  Star  of  the  Tear.  Now,  in  the  mythological  fyftem 
of  the  Hindus,  the  nymph  Ro'hini',  who  prefides  over  the  fourth  lunar  manfion,  was 
the  favourite  miftrefs  of  Soma,  or  the  Moon , among  whofe  numerous  epithets,  we 
find  Cumudanayaca , or  delighting  in  a fpecies  of  water-flower,  that  bloflbms  at  night ; 
and  their  offspring  was  Budha,  regent  of  a planet,  and  called  alfo,  from  the  names 
of  his  parents,  Rauhine'ya  or  Saumya.  It  is  true,  that  the  learned  Mifiionary 
explains  the  word  Su'i  by  Jupiter;  but  an  exa£t  refemblance  between  two  fuch  fables 
could  not  have  been  expedited ; and  it  is  fufficient  for  my  purpofe  that  they  feem  to 
have  a family  likenefs.  The  God  Budha,  fay  the  Indians , married  Ila',  whofe  father 
was  preferred  in  a miraculous  ark  from  an  univerfal  deluge : now,  although  I cannot 
infift  with  confidence,  that  the  rainbow  in  the  Chinefe  fable  alludes  to  the  Mofaick  nar- 
rative of  the  Flood,  nor  build  any  folid  argument  on  the  divine  perfonage  Niu-va, 
of  whofe  character,  and  even  of  whofe  fex,  the  hiftorians  of  China  fpeak  very  doubt- 
fully;.! may,  neverthelefs,  afilire  you,  after  full  enquiry  and  confideration,  that  the 
Chinefe,  like  the  Hindus,  believe  this  earth  to  have  been  wholly  covered  with 
water,  which,  in  works  of  undifputed  authenticity,  they  defcribe  as  flowing  abundantly, 
then  fubfiding , and feparating  the  higher  from  the  lower  age  of  mankind-,  that  the  divifien  of 
time , from  which  their  poetical  hiftory  begins,  juft  preceded  the  appearance  of  Fo-hi 
on  the  mountains  of  Chin,  but  that  the  great  inundation , in  the  reign  of  Yao,  was  either 
confined  to  the  low-lands  of  his  kingdom,  if  the  whole  account  of  it  be  not  a fable, 
or  if  it  contain  any  allufion  to  the  Flood  of  Noah,  has  been  ignorantly  mifplaced  by 
the  Chinefe  Annalifts. 

“ The  importation  of  a new  religion  into  China , in  the  firft  century  of  our  Era, 
muft  lead  us  to  fuppofe,  that  the  former  fyftem,  whatever  it  was,  had  been  found 
inadequate  to  the  purpofe  of  reftraining  the  great  body  of  the  people  from  thofe  of- 
fences againft  confidence  and  virtue  which  the  civil  power  could  not  reach  ; and  it  is 
hardly  poflible  that,  without  fuch  reftriftions,  any  government  could  long  have  fub- 
fifted  with  felicity ; for  no  government  can  long  fubfift  without  equal  juftice,  and  juf- 
tice  cannot  be  adminiftered  without  the  fanttions  of  religion.  Of  the  religious  opi- 
nions entertained  by  Confucius  and  his  followers  we  may  glean  a general  notion  from 
the  fragments  of  their  works  tranflated  by  Couplet  : they  profeffed  a firm  belief  in 
the  Supreme  God,  and  gave  a demonftration  of  his  Being,  and  of  his  Providence,  from 
the  exquifite  beauty  and  perfe&ion  of  the  celeftial  bodies,  and  the  wonderful  order  of 
nature  in  the  whole  fabric  of  the  vifible  world.  From  this  belief  they  deduced  a 
fyftem  of  Ethicks,  which  the  philofopher  fums  up  in  a few  words  at  the  clofe  of  the 
hunyu:  “ He,”  fays  Confucius,  t£  who  fhall  be  fully  perfuaded,  that  the  Lord  of 
« Heaven  governs  the  Univerfe,  who  ftiall  in  all  things  chufe  moderation,  who  fhall 
« perfectly  know  his  own  fpecies,  and  fo  a£t  among  them,  that  his  life  and  manners 
“ may  conform  to  his  knowledge  of  God  and  Man,  may  be  truly  faid  to  difcharge 
“ all  "the  duties  of  a fage,  and  to  be  far  exalted  above  the  common  herd  of  the  human 
« race.”  But  fuch  a religion  and  fuch  morality  could  never  have  been  general ; and 
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we  find,  that  the  people  of  China  had  an  ancient  fyftem  of  ceremonies  and  fuper- 
ftitions,  which  the  government  and  the  philolophers  appear  to  have  encouraged,  and 
which  has  an  apparent  affinity  with  fome  parts  of  the  oldeft  Indian  worffiip  : they  be- 
lieve in  the  agency  of  genii,  or  tutelary  fpirits,  prefiding  over  the  liars  and  the  clouds, 
over  lakes  and  rivers,  mountains,  valleys,  and  woods,  over  certain  regions  and  towns, 
over  all  the  elements  (of  which,  like  the  Hindus,  they  reckon  five),  and  particularly 
over  fire,  the  moll  brilliant  of  them : to  thole  deities  they  offered  victims  on  high 
places ; and  the  following  paffage  from  the  Shi-cin,  or  Book  ofi  Odes,  is  very  much  in 
the  fbyle  of  the  Brahmans : cc  Even  they  who  perform  a facrifice  with  due  reverence 
“ cannot  perfedtly  affure  themfelves,  that  the  divine  fpirits  accept  their  oblations ; 
“ and  far  lefs  can  they  who  adore  the  Gods  with  languor  and  ofcitancy  clearly  per- 
«*  ceive  their  facred  illaples.” 

Thefe  are  imperfedt  traces  indeed,  but  they  are  traces  of  an  affinity  between  the 
religion  of  Menu  and  that  of  the  Chinas,  whom  he  names  among  the  apollates  from 
it.  M.  Le  Gen  til,  obferved,  he  fays,  a llrong  refemblance  between  the  funeral 
rites  of  the  Chinefe  and  the  Srdddha  of  the  Hindus ; and  M.  Bailly,  after  a learned 
inveftigation,  concludes,  that  “■  even  the  puerile  and  abfurd  Itories  of  the  Chinefie  fabu- 
“ lifts  contain  a remnant  of  ancient  Indian  hiftory,  with  a faint  Iketch  of  the  firlt 
“ Hindu  ages.” 

As  the  Bauddhas , indeed,  were  Hindus , it  may  naturally  be  imagined,  that  they 
carried  into  China  many  ceremonies  pradtifed  in  their  own  country ; but  the  Bauddha? 
pofitively  forbad  the  immolation  of  cattle ; yet  we  know  that  various  animals,  even- 
bulls  and  men,  were  anciendy  facrificed  by  the  Chinefie ; belides  which  we  difcover 
many  fingular  marks  of  relation  between  them  and  the  old  Hindus : as  in  the  remark- 
able period  of four  hundred  and  thirty-two  thoufiand,  and  the  cycle  of  fixty,  years ; in 
the  predilection  for  the  myftical  number  nine  3 in  many  fimilar  falls  and  great  fes- 
tivals, efpecially  at  the  folftices  and  equinoxes  5 in  the  juft  mentioned  obfequies,  con- 
lifting  of  rice  and  fruits,  offered  to  the  manes  of  their  anceftors  ■,  in  the  dread  of 
dying  childlefs,  left  fuch  offering  ffiould  be  intermitted  ■,  and,  perhaps,  in  their  com- 
mon abhorrence  of  red  objedts,  which  th e.  Indians  carried  fo  far,  that  Menu  himfelf, 
where  he  allows  a Brahman  to  trade,  if  he  cannot  otherwife  fupport  life,  abfolutely 
forbids  “ his  trafficing  in  any  fort  of  red  cloths,  whether  linen  or  woollen,  or  made 

of  woven  bark.” 

<c  All  the  circumftances  which  have  been  mentioned  under  the  two  heads  of  litera- 
ture and  religion  leem  colledtively  to  prove  (as  far  as  fuch  a queftion  admits  proof)  that 
the  Chinefie  and  Hindus  were  originally  the  fame  people  : but  having  been  feparated 
near  four  thoufand  years,  have  retained  few  llrong  features  of  their  ancient  confan- 
guinity,  efpecially  as  the  Hindus  have  preferved  their  old  language  and  ritual,  while 
the  Chinefie  very  foon  loft  both  ; and  the  Hindus  have  conftantly  intermarried  among 
themfelves,  while  the  Chinefie , by  a mixture  of  Tartarian  blood  from  the  time  of  their 
firll  eftabliffiment,  have  at  length  formed  a race  diftindt  in  appearance  both  from  - 
Indians  and  Tartars T 

A fimilar  diverfity,  the  prefident  fuppofes,  has  arifen  from  fimilar  caufes  between 
tfye  people  of  China  and  Japan  $ concerning  which  laft  nation  he  gives  hopes  of  very 
full  information  from  the  expected  work  of  M.  Titfingh,  in  addition  to  that  we  al- 
ready poffefs  from  Kampfer.  From  what,  we  already  know,  however,  he  thinks  it  ; 
Efficiently  apparent  that  the  Japanefe  are  a branch  of  the  fame  ancient  Item  with 
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the  Chinefe.  Of  this  the  proofs  are,  that  the  former  have  adopted  all  the  Angular 
literary  fyftems  of  the  latter;  and  that  the  Hindu  or  Egyptian  idoltary  has  prevailed 
in  Japan  from  the  earlieft  ages,  as  appears  from  the  figures  of  their  idols,  particu- 
larly that  of  the  Gcddefs  with  many  arms  reprefenting  the  powers  of  nature,  the  Isis 
of  Egypt,  and  the  Isa'ni  or  Isi  of  India. 

The  prefident  thus  concludes  his  dififertation.  “ Having  now  fhewn,  in  five  dif- 
courfes,  that  the  Arabs  and  Tartars  were  originally  diftintft  races,  while  the  Hindus , 
Chinefe,  and  Japanefe , proceeded  from  another  ancient  Item,  and  that  all  the  three 
Hems  may  be  traced  to  Iran , as  to  a common  centre,  from  which  it  is  highly  pro- 
bable, that  they  diverged  in  various  directions  about  four  thoufand  years  ago,  I may 
feem  to  have  accomplifhed  my  defign  of  inveftigating  the  origin  of  the  Afiatick 
nations  ; but  the  queftions  which  I undertook  to  difcufs  are  not  yet  ripe  for  a ftridl 
analytical  argument ; and  it  will  firft  be  neceffary  to  examine  with  fcrupulous  atten- 
tion all  the  detached  or  infulated  races  of  men,  who  either  inhabit  the  borders  of 
India , Arabia , Tartary , Perfia,  and  China,  or  are  interfperfed  in  the  mountainous  and 
uncultivated  parts  of  thofe  extenfive  regions. 

" To  this  examination  I fhall,  at  our  next  Annual  Meeting,  allot  an  entire  Dif- 
courfe ; and  if,  after  all  our  enquiries,  no  more  than  three  primitive  races  can  be 
found,  it  will  be  a fubfequent  confideration,  whether  thofe  three  flocks  had  one  com- 
mon root,  and,  if  they  had,  by  what  means  that  root  was  preferved  amid  the  violent 
fhocks  which  our  whole  globe  appears  evidently  to  have  fuftained.” 


XXVI.  Tranjlation  of  an  Jnfcription  in  the  Maga  Language,  found  in  a Cave  near 
IJldmabad.  Communicated  by  John  Shore,  Efq. 

THE  fubflance  of  this .infcription  is  that,  on  the  14th  of  Magha  194,  Chandi 
Lah  Raja  caufed  a cave  to  be  dug,  and  depofited  therein  various  images,  &c. 
over  -which  he  ereCled  a place  of  religious  worfhip  for  the  Magas,  -in  honour  of 
the  deity. 

God  fent  in  the  world  Buddha  Avatar  to  inftrufl  the  fleps  of  angels  and  men,  the 
circumflances  of  whofe  miraculous  birth  is  given  at  large,  his  marriage,  and  return 
to  his  own  country. 


XXVII.  A Supplement  to  the  Effay  on  Indian  Chronology.  By  .the  President. 

APaflfage  in  the  Surya  Siddhanta,  concerning  the  places  of  the  .colures  in  the 
times  of  Varaha,  compared  with  their  pofition  in  the  age  of  a certain  Muni, 

. or  Indian  Philofopher,  appears  to  afford  evidence  of  two  aClual  obfervations,  by  which 
the  chronology  of  the  Hindus  may  with  fufficient  degree  of  probability  be  afcertained. 

It  runs  thus.  “ Certainly  the  fouthern  folflice  was  once  in  the  middle  of  AJleJha,  the 
“ northern  in  the  firft  degree  of  Dhanifht'ha , by  what  is  recorded  in  former  Safiras.  At 
“ prefent  one  folflice  is  in  the  firft  degree  of  Carcata,  and  theother  in  the  firft  of  Macara : 
“ that  which  is  recorded,  not  appearing,  a change  mujl  have  happened ; and  the  proof 
>“  arifes  from  ocular  demonftration  3 that  is,  by  obferving  the  remote  obje£l  and  its 
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tf  marks  at  the  rifing  or  fetting  of  the  fun,  or  by  the  marks,  in  a large  graduated 
<c  circle,  of  the  fhadow’s  ingrefs  and  egrefs.  The  fun,  by  turning  back  without 
« having  reached  Macara , deftroys  the  fouth  and  the  weft ; by  turning  back  without 
<f  having  reached  Carcata , the  north  and  eaft.  By  returning,  when  he  has  juft  pafted  the 
“ fummer  folftitial  point,  he  makes  wealth  fecure  and  grain  abundant,  fince  he  moves 
“ thus  according  to  nature  ; but  the  fun,  by  moving  unnaturally,  excites  terrour.” 

The  ift  January  1790  was  in  the  year  4891  of  the  Caliyuga,  or  fourth  period,  when 
the  equinoctial  points  were  in  the  firft  degrees  of  Meilia  and  Tula.  Varaha  lived 
confefledly,  when  the  Caliyuga  was  far  advanced,  and  as  he  found  by  adtual  obfer- 
vation  that  the  folftitial  points  were  in  the  firft  degrees  of  Carcata  and  Macara,  the 
equino<5tial  points  were  in  the  firft  of  Mefha  and  Tula.  He  lived  therefore  in  the 
year  3600  of  the  fourth  Indian  period,  or  1291  years  before  ift  January  1790.  This 
date  correfponds  with  theayananfa;  for  I90..2i'..54"  is  the  preceftion  of  the  equinoxes 
in  1291  years,  taking  the  Hindu  computation  of  54'  annually,  by  the  Newtonian  of 
50' annually,  it  is  170.. 55'.. 50"  which  gives  us  more  nearly  in  our  own  fphere,  the 
firft  degree  of  Melha  in  that  of  the  Hindus.  By  the  obfervations  in  the  older  Saftras, 
the  equinox  had  gone  back  23°..20',  or  1680  years  had  elapfed  between  the  age  oft 
the  Muni  and  Yaraha.  The  former  obfervation  muft  therefore  have  been  made 
about  2971  years  before  ift  January  1790  or  1181  before  Chrift. 

The  commentary  contains  information  of  the  greateft  importance. 

“ The  feafon  of  Sifira  is  from  the  firft  of  Dhanijht'ha  to  the  middle  of  Revafi  ; that 
IC  of  Vajanta  from  the  middle  of  Revafi  to  the  end  of  Rohirii ; that  of  Grifhma  from 
<f  the  beginning  of  Mrigasiras  to  the  middle  of  AJleJhd  ; that  of  Verjha  from  the  middle 
“ of  Ajl'ejha  to  the  end  of  Hajia ; that  of  Sarad  from  the  firft  of  Chitra  to  the  middle 
“ of  Jybjhfha ; that  of  Hemanta  from  the  middle  of  Jyefht’ha  to  the  end  of  Sr av  ana  A 

This  account  of  the  fix  Indian  feafons  places  the  folftitial  points,  as  Varaha  has 
afferted,  in  the  firft  degree  of  Dhanifht’ha  and  6Q..40'  of  Aflefha,  the  equinoctial 
points  being  in  the  tenth  degree  of  Bharani,  and  3°..2o'  of  Vifac’ha.  In  the  time  of 
Yaraha  the  folftitial  points  were  in  the  tenth  degree  of  Punarvafu,  and  3°. .20'  of  Ut- 
tarafhara,  the  equinoctial  being  in  the  firft  of  Afwini  and  6°. .40'  of  Chitra.  Parafara 
does  not  ufe  in  the  paflage,  the  phrafe  at  prefent,  which  occurs  in  the  text  of  Varaha, 
fo  that  the  colures  might  have  been  afcertained  before  his  time,  and  as  in  our  figns  a 
confiderable  change  might  have  taken  place  without  any  alteration  of  the  phrafes. 
Parafara  muft  have  written  within  twelve  centuries  before  our  era,  and  this  leads  to 
important  confequences  in  the  fyftem  of  Indian  hiftory. 

A companion  may  be  eafily  made  between  the  colures  of  Parafara  and  thofe 
afcribed  by  Eudoxus  to  Chiron,  the  inftruftor  of  the  Argonauts.  From  the  fourth 
Pythian  ode  of  Pindar,  it  appears  that  fifteen  complete  generations  had  intervened 
between  the  voyage  of  Jafon  and  the  emigration  of  Battus  ; fuppofing  three  genera- 
tions equal  to  a hundred  or  a hundred  and  twenty  years,  that  voyage  muft  be  placed 
at  leaft  five  or  fix  hundred  years  before  the  time  fixed  by  Newton,  for  the  building 
of  Cyrene  by  Battus,  that  is,  eleven  or  twelve  hundred  and  thirty  three  years  before 
Chrift.  If  Pindar  means  that  Arcefilas  his  contemporary  was  the  eighth  in  defcent 
from  Battus,  we  fhall  draw  nearly  the  fame  conclufion.  Pindar  was  forty  years  old  at 
the  battle  ofSalamis,  five  hundred  and  twenty  years  before  our  era;  allowing  fix  or 
feven  hundred  years-to  twenty-three  generations,  the  voyage  of  Jafon  may  be  placed 
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about  1 170  years  before  Chrift,  or  forty-five  years  before  the  beginning  of  the  New- 
tonian Chronology. 

From  the  defcription  of  the  old  colures  by  Eudoxus,  it  appears,  that  fome  rude 
obfervations  were  made  about  937  years  before  the  Chriftian  epoch.  If  the  cardinal 
points  had  receded  from  thofe  colures  36°. .29'..  10"  at  the  beginning  of  the  year  1690, 
and  370. .52'.. 30''  on  the  firft  of  January,  in  the  prefent- year,  they  mult  have  gone 
back  30.. 23'. .20"  between  the  obfervation  of  Parafara  and  that  recorded  by  Eudoxus, 
or  244  years  muft  have  elapfed  between  them. 

The  laft  couplets  of  Varaha,  though  merely  aftrological,  imply,  that  when  the 
folftices  are  not  in  the  firft  degrees  of  Carcata  and  Macara,  the  motion  of  the  fun  is 
contrary  to  nature.  “ When  the  fun  returns,  not  having  reached  Dhanifh’ta  in  the 
“ northern  folftice,  or  not  having  reached  Afleffia  in  the  fouthern,  then  let  a man 
fC  feel  great  apprehenfion  of  danger.”  Parafara  himfelf  entertained  the  fame  opinion. 
<f  When  having  reached  the  end  of  Sravana  in  the  northern  path  or  half  of  Afleffia 
<c  in  the  fouthern,  he  ftill  advances,  it  is  a caufe  of  great  fear.”  Whatever  might  be 
the  ground  of  Varaha* s aftrological  rule,  we  may  colleCt  from  his  aftronomy,  that  the 
folftice  had  receded  at  leaft  2.1°. .20  before  his  time,  and  that  of  Parafara.  To 
Bailly’s  queftion,  why  did  the  Hindus  eftablifh  the  beginning  of  the  precelfion  in  the 
year  of  Chrift  499,  it  may  be  anfwered  ; becaufe  in  that  year  the  vernal  equinox  was 
obferved  in  the  beginning  of  their  ecliptic ; and  fince  it  muft  have  had  the  fame 
pofition  in  the  firft  year  of  the  Caliyuga,  they  were  induced  to  fix  the  beginning  of 
their  fourth  period,  3600  years  before  the  time  of  Varaha,  and  to  account  for  Para- 
fara’s  obfervation,  by  fuppofing  an  ulpata  or  prodigy. 

The  Brahmans  agree,  that  only  one  Parafara  is  named  in  their  facred  records, 
that  he  compofed  the  aftronomical  book  above  mentioned,  was  the  grandfon  of  Va- 
fiffita  another  aftronomer,  who  was  the  preceptor  of  Rama,  king  of  Ayodha ; that 
he  was  the  father  of  Vyafa,  by  whom  the  Vedas  were  arranged  in  form : fo  that  Para- 
fara might  have  lived  till  the  beginning  of  the  Caliyuga,  placed  by  the  Hindus  from 
a miftaken  notion  of  the  vibration  of  the  equinoctial  points  1920  years  too  early. 
Since  Vafifhta  is  more  than  once  named  in  the  Manavifanhita,  we  may  be  fure,  that 
the  laws  afcribed  to  Menu  could  not  have  received  their  prefent  form  above  three 
thoufand  years  ago. 

The  age  and  functions  ofGarga  lead  to  more  interefting  confequences.  He  was  the 
officiating  prieft  of  Chriffina,  and  his  daughter  is  addreffed  in  the  Veda  itfelf.  Chriffina 
praifes  Vyafa  in  the  Gita.  The  Brahmans  allow  thefe  faCts,  and  we  may  hence  rea- 
lonably  infer,  that  if  Vyafa  was  not  the  compofer  of  the  Vedas,  he  added  at  leaft 
fomething  of  his  own  to  the  fcattered  fragments  of  a more  ancient  work.  But  what- 
ever may  be  the  comparative  antiquity  of  the  Hindu  fcriptures,  the  Mofaick  and 
Indian  chronologies  are  perfectly  confiftent.  Menu,  fon  of  Brahma,  was  the  Adima, 
or  firft  created  mortal,  our  Adam.  Menu,  child  of  the  fun,  preferved  with  feven 
others  in  an  ark  from  a deluge,  was  our  Noah.  Hiranyacafipu,  the  giant  with  a golden 
axe,  and  Vali  or  Bali,  impious  monarchs,  were  probably  our  Nimrod  and  Belus.  The 
.three  Ramas  were  different  reprefentations  of  the  Greek  Bacchus,  and  either  the 
Rama  of  fcripture,  or  his  colony  perfonified,  or  the  fun  firft  adored  by  his  idolatrous 
family.  A confiderable  emigration  happened  about  twelve  centuries  before  Chrift, 
from  Chaldea  into  Greece,  Italy  and  India.  Sacya  or  Sifak,  about  two  hundred 
years  after  Vyafa,  imported  into  this  country  the  mild  herefy  of  the  ancient  Bauddhas, 
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and  the  dawn  of  true  Indian  hiftory  appears  only  three  or  four  centuries  before  the 
Chriftian  era,  the  preceding  ages  being  clouded  with  fable. 

It  is  remarkable  that  Riefha  in  the  Sanfcrit  means  a conftalletion  and  a bear,  fo  that 
Mahardha  may  be  either  a great  bear  or  a great  conflellation.  From  this  comes  per- 
haps the  Megas  ardtos  of  the  Greeks  : for  the  wild  American  juftiy  obferved,  that  a 
bear  with  a very  long  tail  could  never  have  occurred  to  any  one  who  had  feen  the 
animal. 


XXVIII.  On  the  Spikenard  of  the  Ancients.  By  the  President. 

THAT  odoriferous  plant  called  Indian  Spikenard , by  the  confefrion  of  ail  modern 
botanifts,  was  an  unknown  article.  In  order  to  trace  it  by  information  from 
the  natives,  it  was  neceffary  to  afcertain  its  name  in  fome  Afiatic  language.  The 
word  nard  is  originally  Perlian,  and  evidently  means  part  of  a vegetable,  though  what 
part  does  not  exactly  appear.  The  Arabic  word  Jumbul  which  means  an  ear  or  /pike, 
however,  has  long  been  fubftituted  for  it ; and  there  is  no  doubt  that  by  the  Jumbul  of 
India  the  Mufelmans  underftand  the  fame  plant  with  the  nard  of  Ptolemy,  and  the  nar- 
doftachys  or fpikenard  of  Galen.  This  further  appears  to  be  the  Jatdmdnsi  of  the  Hindus,  or 
Spikenard  of  our  Druggifts,  which  confifts  of  withered  ftalks  and  ribs  of  leaves,  coher- 
ing in  a bundle  of  yellowifh  brown  capillary  fibres,  and  conftituting  a fpike  about  the 
fize  of  a finger.  The  Jatamans'i  was  met  with  in  Butan,  by  Mr.  Saunders,  who  pro- 
nounces it  a fpecies  of  the  Baccharis , and  meafures  have  been  taken  to  get  fome  grow- 
ing plants  from  thence,  in  order  to  afcertain  this  point.  Meantime  the  Jatamans'i  of 
the  mountains  of  Nepal  has  been  procured  and  planted  in  the  garden  at  Gaya,  whence 
a drawing  and  defcription  have  been  fent  by  Mr.  Burt.  Before  the  prefident  proceeds 
to  this,  he  endeavours  to  obviate  a prejudice  concerning  the  natural  order  of  the 
fpikenard,  which  Linnaeus  fuppofed  to  be  a grafs,  of  the  genus  Andropogon.  There 
are  various  odoriferous  grades  in  the  eaft,  fome  of  which  have  relation  to  the  word 
nar ; but  he  is  of  opinion  that  the  nardum  of  the  Romans  was  a generic  word,  meaning 
yvhat  we  now  call  dtar,  or  an  Indian  effence  in  general.  He  was  not  able  to  meet 
with  any  grafs  refembling  the  Jatamans'i  or  real  fpikenard . Mr,  Burt’s  defcription  of 
this  plant  has  afforded  the  following  natural  charadlers. 

AGGREGATE. 

Cal.  Scarce  any.  Margin , hardly  difcernible. 

Cor.  One  petal.  Tube  fomewhat  gibbous.  Border  five  cleft. 

St  am.  Three  Anthers. 

Pijl.  Germ  beneath.  One  Style  erect. 

Seed,  Solitary,  crowned  with  a pappus. 

Root,  Fibrous. 

Leaves,  Hearted,  fourfold ; radical  leaves  petioled. 

Hence  it  appears  to  be  a fpecies  of  Valerian,  which  he  thus  defcribes  in  the 
Linnean  ftyle.  Valeriana  Jata'ma'nsi  floribus  triandris,  folds  cordatis  quaternis , radi- 
calibus  petiolatis. 
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appendix,  II. 

A Synopfts  of  the  different  Cafes  that  may  happen  in  deducing  the  Longitude  of  one  Place  from 
another  by  means  of  Arnold’s  Chronometers , and  of  finding  the  Rates  when  the  Difference 
of  Longitude  is  given.  By  Mr,  Reuben  Burrow. 

THE  Hindus  have  a prattice  which  the  writer  of  this  paper  recommends : they 
give  two  rules  for  the  fame  operation,  one  couched  in  the  fhorteft  terms  pofiible, 
and  often  in  verfe,  the  other  more  at  length  as  an  explanation.  The  following  rule  is 
inferted  on  account  of  its  utility  and  eafy  application. 

Let  E — error  of  the  watch  from  mean  time  at  one  place, 
e — at  another  place. 

T = time  by  watch  at  the  2d  place  when  error  was  e. 

D = difference  of  longitude  between  the  places. 

N — interval  of  mean  time  between  the  obfervations  at  the  two  places  (found  by 
taking  the  interval  by  the  watch,  and  corre&ing  it  according  to  the 
eftimated  rate.) 

t = rate  of  the  watch,  or  what  it  gains  or  lofes  in  a day  of  mean  time. 


APPENDIX.  III. 

Memorandums  concerning  an  old  Building , in  the  Hadjipore  Difir  icl3  near  the  Gunduck 
River , &V.  By  Mr.  Reuben  Burrow. 

AFTER  obferving  that  the  pyramids  of  Egypt,  as  well  as  thofe  lately  difeovered 
in  Ireland,  feem  to  have  been  intended  for  nothing  more  than  images  of 
Mahadeo;  fome  of  which  pyramids  are  built  of  mud,  and  fome  of  ftone  ; Mr.  Burrow 
fays  the  largeft  building  of  this  kind  he  faw  in  India,  was  about  two  days  journey  up  the 
Gunduck  river,  which  goes  by  the  name  of  Bheem  Sain's  Dewry , but  feems  evidently 
intended  for  the  well  known  image  of  Mahadeo3  having  been  a cylinder  placed  upon 
the  fruftum  of  a cone  for  the  purpofe  of  being  feen  at  a diftance.  From  a rough  mea- 
furement  it  appears,  that  the  diameter  of  the  cylindrical  part  is  about  64  feet ; the 
height  65  feet;  height  of  the  conic  fruftum  93  feet;  diameter  of  the  bafe  363  feet. 
Both  are  of  brick,  well  burnt,  and  do  not  appear  hollow.  Mr.  Burrow  fuggefts  that 
thefe  buildings  were  intended  to  hold  inferiptions,  but  this  pillar  feems  to  have  none 
whatfoever. 

Mr.  Burrow  mentions  a circumftance  which  occurred  while  he  was  viewing  the 
pyramids.  Some  of  the  natives  were  playing  with  cowries3  on  a diagram,  formed  by 
placing  five  points  in  a circular  order,  and  joining  every  pair  of  alternate  points  by  a 
line,  forming  a kind  of  pentagon  ; he  had  heard  that  a plate  had  been  dug  out  of  the 
earth  in  England  with  fuch  a figure  on  it,  from  whence  he  fuggefts  an  argument  in  fa- 
vour of  the  identity  of  the  Druids  and  Brahmans. 
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APPENDIX  IV. 

Obfervations  of fome  of  the  Eclipfes  of  Jupiter's  Satellites.  By  Mr.  Reuben  Burrow. 

THESE  obfervadons  were  made  in  various  parts  of  India,  and  will  be  ufeful  in 
determining  their  longitude's.  The  writer  concludes,  by  making  a remark  that 
concerns  both  the  buyers  and  makers  of  telefcopes.  The  parts  compofing  the  objedt 
glafs  of  an  achromatic  are  in  general  fo  put  together,  that  they  cannot  be  taken  afun- 
der : and  the  brafs  part,  that  they  are  bedded  in,  by  fhooting  a number  of  chymical 
ramifications  between  the  glaffcs,  renders  a telefcope  in  the  courfe  of  a year  of  little  or 
no  fervice.  By  making  the  objedt  glafs  capable  of  being  taken  to  pieces,  or  placing 
the  parts  into  fome  other  fubftance,  this  defedt  may  be  remedied.. 


APPENDIX  V. 

A Proof  that  the  Hindus  had  the  Binomial  Theorem.  By  Mr.  Reuben  Burrow. 

THIS  paper  contains  much  mifcellaneous  matter,  and  the  proper  fubjedt  lies  in 
very  fmall  cornpafs..  It  is  inferred  that  the  Hindus  were  acquainted  with  the 
binomial  theorem  from  the  following  queftionj  and -its  folution,  originally  written  in 
Sanfcrit.. 

“ A Raja’s  palace  had  eight  doors  j now  thefe  doors  may  either  be  opened  by-one 
“ at  a time  ; or  by  two  at  a time ; or  by  three  at  a time  ; and  fo  on  through  the 
“ whole,-  till  at  1 ail  all  are  opened  together:-  it  is  required  to  tell  the  number  of  times 
“ that  this  can  be  done ; ...  .. 

“ Set  down  the  number  of  the  doors,  and  proceed  in  order  gradually  decreafing  by 
M one  to  unity  and  then  in  a contrary  order  as  follows. 

8 7 6 5 4.  3 2 1 

12345678 

**  Divide  the  firft  number  eight  by  the  unit  beneath  it,  and  the  quotient  eight  fiiews 
**  the  number  of  times  that  the  doors  can  be  opened  by  one  at  a time : multiply  this 
**  laft  eight  by  the  next  term  feven,  and  divide  the  produdt  by  the  two  beneath  it, 
“ and  the  refult  twenty-eight  is  the  number  of  times  that  two  different  doors  may  be 
“ opened : multiply  the  lalt  found  twenty-eight  by  the  next  figure  fix,  and  divide  the 
“ product  by  the  three  beneath  it,  and  the  quotient  fifty-fix,  (Lews  the  number  of 
“ times  that  three  different  doors  may  be  opened : again  this  fifty-fix  multiplied  by  the 
“ next  five,  and  divided  by  the  four  beneath  it,  is  feventy,  the  number  of  times  that 
u four  different  doors  may  be  opened : in  the  fame  manner  fifty-fix  is  the  number  of 
“ fives  rhat  can  be  opened;  twenty-eight  the  number  of  times  that  fix  can  be  opened: 
“ eight  the  number  of  times  that  feven  can  be  opened ; and  laftly,  one  is.  the  number 
4<  of  times  the  whole  may  be  opened  together,  and  the  fum  of  all  the  different 
**  times  is  255.” 

The  demonftration  is  evident.  Let  1 -f  1 be  raifed  to  a power  of  n dimenfions. 
The  coefficient-  of  the  fecond  term  is  n the  fum  of  the  roots,  of  the  2d.  the  lum  of  the 
grodu&s  of- two  of  the  roots,  of  the  3d.  of  three  of  the  roots,  and  fo  on. 
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Mr.  Burrow  is  of  opinion,  that  the  Hindu  religion  fpread  over  the  whole  earth  ; that 
Stonehenge  is  one  of  the  temples  of  Boodh  ; that  our  aftronomy,  aftrology,  arithmetic, 
holidays,  games,  &c.  may  be  referred  to  the  fame  original.  The  religious  ceremonies 
of  the  papifts  are  fervile  i mitations  of  the  Go  feigns  and  Fakeers,  the  Chriftian  afcetics 
of  the  filthy  Byraggys.  The  hell  of  the  Hindus  is  purgatory.  Popery  and  deifm 
are  fimilar  to  the  doctrines  of  Brahma  and  Boodh  : the  Brahmens  were  the  authors 
of  the  Ptolemaick,  the  Boodhifts  of  the  Copernican  fyftem.  Thefe  opinions  may  to 
many  want  confirmation,  but  we  fhall  be  obliged  to  Mr.  Burrow  for  his  promifed 
translations  of  the  arithmetic  and  algebra  of  the  Hindus.  In  them  he  may  perhaps 
find  farther  proof  of  their  acquaintance  with  the  differential  method  which  he  attributes 
to  them  from  the  coincidence  of  fome  of  their  aftronomical  calculations,  with  thofe 
made  out  by  the  differential  method. 

Mr.  Burrow  recommends  permanent  meridian  lines  to  be  drawn  in  high  northern 
latitudes,  to  be  compared  in  fucceeding  ages,  and  alfo  marks  to  be  cut  in  rocks  by 
the  fea,  to  fhew  the  proper  level  of  the  water.  • For  he  prefumes  from  the  iflands 
covered  with  fhells  in  the  Bay  of  Bengal,  and  the  beds  of  large  fmooth  pebbles,  fome 
hundred  feet  above  the  Ganges,  that  the  fea  has  been  gradually  retiring,  and  thd 
iituation  of  the  poles  has  been  changed.  In  the  former  fituation  of  the  equator,  he 
imagines  that  the  fands  of  Tartary  were  inhabitable,  the  Siberian  defarts  temperate, 
the  rivers  of  Paradife  went  through  India,  China,  Siberia,  and  into  the  Cafpian  lea 
refpedtively,  This  appears  from  a Brahmen  map  of  the  world  in  the  Sanfcric 
language.  - - 

P.  S.  A rock  in  the  fea  near  an  ifland  about  feven  miles  to  the  fouth  of  Cheduba, 
on  the  Aracan  coaft,  whofe  top  is  eighteen  feet  above  high  water  mark,  is  covered 
with  fmali  rock  oyfters,  all  of  which  were  dead  on  February  2,  1782,  except  thofe 
that  were  a foot  above  the  high  water  mark  of  that  day.  Poffibly  naturalifts  may  be 
able  to  tell  the  age  of  fuch  fhells  from  their  appearance,  and  thence  form  an  eftimate 
of  the  alteration  of  the  level  of  the  fea.  . From  a vague  eftimation  of  the  trees,  xoafts,  , 
fhells,  &c.  it  appears  to  fubfide  at  the  rate  of  about  three  inches  a yean 


New  Memoirs  of  the  Imperial  and  Royal  Academy  of  Sciences  and  i 
Belles  Letters , of  Brujfels . VoL  I.  Part  IL  Hiflory, 

A Geographico-Hijlorical  Dijfertation  m the  greater  T ribes  who  inhabited  the  modern  Belgium 
before  the  Empire  of  Augujius.  . By  Joseph  Ghesquiere,  - Written  in  1775.  • 

IN  the  time  ofCaefar,  the  limits  of  Belgium  were  much  more  extenfive  than  at  pre- 
fent,  reaching  from  the  Seine  to  the  Rhine  on  the  coaft,  and  ftretching  upwards 
fo  as  to  comprehend  all  the  countries  between  the  laft  river,  and  the  Maes  and 
Mofelie.  The  diminution  it  afterwards  fuffered  on  the  eaft,  fouth  and  weft,  was  not 
compenfated  by  the  addition  of  the  Tranfrhenane  provinces  to  the  north,  now  com - 
ppfing  the  Dutch  ftates.  Modern  Belgium  confifts  of  four  Dutchies,  one  Marquifate, 
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feven  Counties,  five  Lordfhips,  and  two  Epifcopal  jurifdidions  interpofed  between 
them.  It  is  concerning  the  ancient  inhabitants  of  thefe,  and  their  limits,  that  the 
author  means  to  treat. 

Of  thefe,  the  moft  celebrated  according  to  Julius  Caefar,  are  the  Treviri , the  Nervii 
and  their  clients,  the  Atrebates  and  Morini,  the  Menapii , Aduatici , Condrufi , Eburonesy 
Carefiy  Pcemaniy  and  Segnis  to  which  may  be  added  the  Batavi.  All  thefe,  except 
the  Atrebates  and  Moriniy  migrated  into  Belgium  from  Germany,  expelling  the  Gauls 
who  before  inhabited  the  country.  To  the  German  origin  of  the  Treviri  and  Nervii , 
Strabo  and  Tacitus  give  their  teftimony.  That  the  Menapii  were  Germans,  appears 
from  Caefar,  who  fays  that  all  thofe  inhabiting  the  banks  of  the  Rhine  in  his  time 
were  fuch.  The  Aduatici  are  faid  by  Caefar  to  have  proceeded  from  the  Teutones  and 
Cimbri.  The  others  are  exprefsly  called  Germans  by  Caefar.  The  Batavi  are  by 
.Tacitus,  related  to  have  been  originally  a party  of  Catti  expelled  from  their  country  by 
a domeftic  quarrel. 

So  much  for  the  origin  of  thefe  tribes.  Next  as  to  their  boundaries. 

The  Moriniy  according  to  Caefar,  poffefied  that  part  of  the  fea-coaft  which  is 
neareft  to  Britain.  Their  country  was  therefore  that  part  of  the  ancient  diocefe  of 
Terouanne,  which  in  1566,  was  made  the  bilhoprick  of  Boulogne;  containing  St. 
Omer’s,  Ipres,  Graveline,  Bourbourg,  Dunkirk,  Calais,  Dixmude,  Neuport,  See. 

The  Atrebates  touched  on  the  fouthern  limits  of  the  Morini,  and  bordered  on  the 
Nervii  and  Veromandui.  They  occupied  the  country  of  the  prefent  Arras,  Douay, 
Valenciennes,  Bouchain,  Bethune,  Lens,  and  the  diftrid  between  the  Scarpe  and 
the  Sc  held. 

The  Nervii  may  be  concluded  from  Caefar  and  Strabo,  to  have  extended  from  the 
right  bank  of  the  Scheld  to  the  Treviri,  and  perhaps  fouthward  to  the  confines  of 
the  Rhemi.  Their  diftrid  was  therefore  included  between  the  Scheld,  Maes,  and 
Haine,  in  which  are  at  prefent  Cambray,  part  of  Valenciennes,  Quefnoy,  Maubeuge, 
Bavay,  Landrecy,  Avefne,  Chimay,  Mons  and  Binche.  It  is  uncertain  whether  it 
took  in  the  fite  of  . Aloft,  Bruflels,  Vilvord  and  Mechlin,  though  probably  the  whole 
diocefe  of  Cambray  was  within  its  limits.  Who  were  the  clients  of  the  Nervii  cannot 
be  afeertained. 

The  Menapii  were  conterminous  on  the  fea-coaft  with  the  Morini,  and  extended 
largely  between  the  left  bank  of  the  Scheld,  the  Lis,  and  the  ocean,  occupying  the 
greateft  part  of  the  diocefe  of  Tournay,  and  that  of  Bruges,  or  the  prefent  territory 
of  part  of  Tournay,  of  Lille,  Menin,  Courtray,  Oftend,  Bruges,  Damme,  Sluys, 
Deynfe,  the  northern  part  of  Ghent,  and  the  land  of  Waes.  The  author  alfo  fuppofes 
that  the  Menapii  held  the  country  near  the  Maes,  and  both  banks  of  the  lower  Rhine, 
where  are  now  the  towns  of  Sandvliet,  Bergen-op-Zoom,  Steenbergen,  Willemftadt, 
Gertruydenberg,  Breda,  Turnhout,  Eyndhoven,  Cuyck,  Grave,  and  Boifleduc; 
and  pofilbly  the  iflands  of  Zeeland. 

The  Aduatici  were  neighbours  to  the  Nervii,  probably  bordering  on  them  in  a line 
from  Halle  to  Charleroy  ; thence. their  limits  ftretched  to  near  Charlemont,  taking  in 
the  diftrid  between  the  Maes  and  Sambre.  They  alfo  occupied  the  trad  from 
Namur  to  the  Mehaign,  and  thence  to  Loo,  Dieft,  Aerfchot,  part  of  Louvain,  and 
freturning  by  Nivelle  to  Charleroy. 

The  limits  of  the  Eburones  on  this  fide  the  Maes,  feem  to  have  run  from  Huy 
fi-orthwards  between  Loo  and  St,  Tron,  by  Teflenderloo,  Hamont,  and  Weert  to  the 
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Maes  j containing  Tongres  in  the  centre,  Liege,  Maeftricht,  Stockem,  Maefyck, 
Hoorn,  Brey,  &c.  Their  limits  beyond  the  Maes  probably  extended  from  Rure- 
mond  to  Ordingen  on  the  Rhine,  and  thence  bordered  by  thefe  two  rivers,  ftretched 
fouthwards  to  the  Aar,  which  flows  into  the  Rhine  at  Lintz,  and  to  the  Ourt  which 
empties  into  the  Maes,  including  Limburg,  Bonn,  Aixla  chapelle,  Cologn,  Juliers, 
Wyck,  &c. 

The  F reviri  appear  from  Casfar  to  have  had  the  Rhine  for  their  eaftern  limit.  To 
the  north  they  touched  the  Pcemani,  Condrufii,  &c.  who  inhabited  the  northern  part 
of  the  dutchy  of  Luxemburg.  To  the  fouth  they  crofled  the  Mofelle.  Their  fouth- 
eaftern  limit  feems  to  have  been  near  Reving  in  the  foreft  of  Ardenne.  Thus  they 
poflfefled  the  greatefl:  part  of  the  dutchy  of  Luxemburg,  as  well  as  the  country  to  the 
fouth  of  it,  about  Montmedi,  Thionville,  &c. 

The  Infula  B at avorum  from  the  account  of  Caefar  and  other  authors,  appears  to  have 
had  the  following  boundaries.  Its  fouthern  fide  was  made  by  the  Waal,  which  going 
off  from  the  Rhine,  runs  into  the  Maes ; and  then  by  the  latter  river  along  the 
channel  now  called  old  Maes,  which  paffes  Heufden  and  runs  to  Gertruydenberg,  and 
fo  on  by  Hollandfdiep  and  Haringvliet,  between  the  iflands  of  Goeree  and  Voorn,  to 
the  fea.  Its  weftern  fide,  by  the  ocean,  as  far  as  the  entrance  of  the  Rhine  at 
Catwyck : its  northern  fide,  by  the  Rhine,  proceeding  along  its  northern  branch,  by 
Leyden  and  Utrecht,  to  its  eaftern  termination  near  Schenck,  where  the  Waal  parts 
from  it.  The  Batavians  feem  alfo  to  have  occupied  the  country  between  the  Waal  and 
Maes,  about  the  prefent  Nimmegen,  Batenburg,  Cronenburg,  and  Cleves. 


Obfervations  on  the  Notitia  Galliarum,  publijhed  by  Father  Sirmond  v by  Father  Dom 
Anselme  Berthod,  a Religious  Benedibline. 

THE  writer  firft  enquires  into  the  time  when  the  Notitia  Galliarum  of  Sirmond 
was  compiled.  It  has  been  ufually  attributed  to  the  reign  of  Honorius , which 
lafted  from  395  to  423  ; but  from  the  circumftance,  that  it  muff:  have  exifted  before 
Arles  was  a metropolitan  city,  he  thinks  it  may  be  carried  back  with  fome  certainty 
to  the  time  of  Valentinian  II.  who  reigned  from  388  to  392.  He  further  finds  from 
the  Notitia,  that  when  it  was  compofed,  Bafil  was  already  ranked  among  the  cities  of 
the  Provincia  Maxima  Sequanorum,  whereas  Augfi,  its  former  capital  under  the  name 
of  Augujla  Rauracorum,  was  degraded  to  the  rank  of  a Caftellum.  But  it  appears 
from  Ammianus  Marcellinus,  that  about  386  the  capital  of  the  Rauraci  was  ftill  in 
all  its  fplendour.  This  leads  him  to  fome  conje&ures  on  the  period  when  that  capital 
was  deprived  of  its  rank  and  title,  and  to  fome  remarks  concerning  metropolitan 
cities,  which  ferve  to  fhew  the  ufe  to  be  made  of  the  Notitia  in  ecclefiaftical 
Jhiftory. 
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Obfervations  Bibliographical  and  Hijlorical  on  the  Notitia  Galliarum , taken  from  a Mannjcript 
in  the  Abbey  of  St.  Bertin , by  Dom  Anselme  Berthod:  Methodized  and  augmented 
after  his  Death , by  the  Abbe'  Ghesquiere. 

IN  the  collection  of  MSS.  in  the  abbey  of  St.  Eertin,  there  is  a large  one 
entitled  Decreta  Canones,  which  is  the  work  of  Ifidore.  To  this  is  prefixed  a 
Notitia  Imperii  Romani,  or  account  of  the  provinces  of  the  Roman  empire,  in  which 
the  Rate  of  the  Gallic  provinces  is  more  peculiarly  defcribed,  fo  that  it  may  be  ranged 
among  the  different  Notitia  Galliarum.  Upon  this,  as  well  as  upon  fome  of  the  other 
Notitise,  the  writer  makes  a variety  of  remarks,  which  we  fhall  pafs  over,  as  probably 
uninterefting  to  our  readers.  The  account  of  Gallic  provinces  and  cities  copied  from 
this  MS.  is  given  at  the  end,  with  all  the  variations  of  Father  Sirmond’s  Notitia. 


Memoir  on  the  Goddefs  Nehallennia.  By  the  Marquis  du  Chasteler. 

ON  occafion  of  prefenting  the  Academy  with  a monument  of  this  goddefs  found 
in  Zeeland,  this  fhort  memoir  was  written.  The  monuments  of  Nehallennia 
were  difeovered  in  Zeeland  in  1647.  The  temple  in  which  they  were  contained 
appears  to  have  been  fubmerged  between  the  years  268  and  273  of  Chrift,  when  the 
tyrant  Tetricus  reigned  here,  medals  of  whom  were  found  in  it,  but  none  later. 
The  monument  here  figured  is  a kind  of  fhrine,  with  a female  figure  fitting,  having 
a bafket  of  fruit  on  her  lap,  and  another  by  her  fide,  and  a dog  fitting  near.  On  a tablet 
below  is  inferibed  Deae.  Nehallenniae.  F.  Calvistus.  Secundinus.  Ob. 
Meliores.  Act.  V.  S.  The  etymology  of  the  Goddefs’s  name  is  by  this  writer 
luppofed  to  be  Celtic,  in  which  language  Neal  or  Neach  fignifies  high,  ox  prime,  and 
lenn,  water,  whence  he  fuppofes  it  equivalent  to  Goddefs  ofthefea,  cr  waters.  The 
act.  he  interprets  to  be  alias  or  Jhores. 


A Dijfertation  on  the  Inventions  of  the  Belgians.  By  P.  J.  Heylen,  Dean  of  Lyre. 

THE  writer  divides  his  matter  into  three  periods ; the  firft  comprizing  the  ages 
before  the  fall  of  the  Roman  empire ; the  fecond,  from  thence  to  the  birth  of 
the  emperor  Charles  V ; the  third,  from  that  time  to  the  prefent. 

The  Belgic  inventions  of  the  firffc  period  can  only  be  derived  from  the  flight  inci- 
dental mention  of  ancient  writers.  Thus  Pliny  fpeaks  of  horfe-hair  fieves,  and  the 
tinning  of  brazen  veflels,  as  invented  by  the  Gauls.  The  Belgic  chariots  named 
Efleda  and  Covinus  are  alluded  to  by  the  poets.  The  Gauls  made  a kind  of  foap  of 
fuet  and  afhes  for  reddening  their  hair.  The  Menapian  hams  or  gammons  of  bacon 
v/ere  as  famous  anciently  as  thofe  of  Weftphalia  at  prefent.  Belgic  manufactures  of 
woollen  and  linen  were  well  known  in  the  Roman  empire.  The  Menapii  and  Morini 
excelled  in  the  preparation  of  fea-falt.  The  Belgians,  according  to  Pliny,  tempered 
Jaws  fo  as  to  cut  ftone  like  wood. 

During 
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During  the  fecond  period,  the  people  of  Liege  began  to  work  coal  mines,  of  which 
the  firft  notice  is  in  1189.  The  Dutch,  and  the  people  of  Staveren  in  Friefeland, 
are  faid  to  have  been  the  firft  mariners  who  pafted  the  Sound,  in  1089.  Martin 
Behaim,  a Fleming,  is  reported  to  have  difcovered  the  Azores  before  the  Portuguefe, 
and  even  to  have  pafted  the  Straits  of  Magellan.  The  mention  of  thefe,  leads  the 
author  to  all  the  other  maritime  difcoveries  of  the  Dutch  and  Belgians,  though 
belonging  to  a later  period ; as  thofe  of  Barentz  and  Heemfkerk.  in  the  A rCtic  feas, 
of  Fadier  Hennepin  in  North  America,  of  Tafman  and  Diemen  in  the  South  feas,  of 
Sebald  de  Weert  about  the  Magellanic  regions,  of  Le  Maire  and  Schouten  further 
fouthwards,  and  in  the  Pacific  ocean,  &c. 

The  fifhing  ofherrings  on  the  Englifh  and  Scotch  coafts,  was  granted  to  the  Dutch 
by  Edward  I.  in  1295.  The  art  of  faking  and  pickling  this  fifti,  was  difcovered  by 
William  Beukels,  a native  of  Biervliet  in  Flanders. 

The  art  of  painting  in  oil  was  till  lately  univerfally  attributed  to  John  Van  Eyk,  a 
^native  of  Maefeyk,  who  firft  mixed  colours  with  linfeed  and  walnut  oil,  in  1410. 
But  Hefting,  a German  writer,  has  found  in  Theophilus,  who  lived  in  the  eleventh 
century,  a pafiage  plainly  mentioning  the  mixture  of  all  kinds  of  colours  with  oil,  for 
the  purpofe  of  painting  wood  work.  Our  author,  however,  contends,  that  Theophilus 
.had  no  other  idea  than  that  of  colouring  over  in  oil,  doors,  windows,  and  other  objects 
expofed  to  the  weather,  in  order  to.  make  the  colour  durable.  It  is  certain  that 
Cimabue,  the  reftorer  of  painting  in  Italy,  in  the  thirteenth  century,  knew  nothing  of 
the  art. 

Encauftic  painting  on  glafs,  though  not  invented  by  the  Belgians,  was  carried  by 
them  to  the  height  of  perfection. 

The  invention  of  printing  cannot  by  any  good  arguments  be  attributed  to  Cofter 
of  Haarlem  ; yet  many  of  the  earlieft  books  were  printed  in  Holland  and  Flanders. 

The  art  of  cutting  diamonds  has  been  faid  to  be  invented  at  Bruges,  but  without 
fufficient  authority. 

The  art  of  making  tapeftry  was  brought  from  the  Levant  after  the  crufades,  but 
attained  its  firft  perfection  .in  the  different  towns  of  Flanders,  as  Arras,  Bruges, 
Bruflels,  &c. 

The  firft  burfe  or  exchange  for  merchants  was  conftruCted  at  Bruges.  1^  That  of 
Antwerp  was  begun  in  1633,  and  was  afterwards  imitated  in  the  exchange  of  London. 

Mufical  chimes  of  bells  are  faid  by  L.  Guicciardini  to  have  been  invented  in  Belgia, 
though  he  does  not  name  the  particular  inventor.  Ringing  changes  is  reported  to 
have  been  firft  in  ufe  at  Aloft  in  1487.  To  this  day,  there  are  more  fets  of  chimes  in 
the  Low  countries,  than  any  where  elfe. 

The  amufement  of  fkaiting-on  the  ice,  feems  to  be  of  Belgic  origin,  and  was  well 
known  before  the  age  of  Charles  V. 

Of  the  Belgian  inventions  of  later  times,  the  writer  firft  notices  warlike  machines. 
The  people  of  Boifleduc  in  the  fie ge  of  a fortrefs  called  Poderoy  in  1508  made  ufe  of 
a kind  of  mortar.  Hand  granades  and  bombs  were  ufed  in  the  wars  of  the  Low 
Countries,  particularly  the  latter  by  Count  Mansfeldt  in  the  fiege  of  Breda  in  1625. 

Of  aftronomical  and  geographical  inventions,  the  univerfal  aftrolabe  was  defcribed 
by  Gemma  Friffus,  profefior  at  Louvain  in  the  time  of  Charles  V.  Huygens  dif- 
covered one  of  the  fatellites  of  Saturn  in  1655.  Mercator  greatly  improved  the  con- 
ft ruCtion  of  maps. 
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The  obligations  Anatomy  lies  under  to  Vefalius,  Verheyen,  and  Ruyfch,  are  well 
known  to  thofe  vtrfed  in  that  fcience. 

In  Mechanics,  Huygens  firft  difcovered  the  rules  of  the  ofcillation  of  pendulums. 
Mills  for  pumping  up  water,  and  faw-mills  were  invented  in  Holland.  Stevinus  who 
made  the  famous  failing  chariot,  was  a native  of  Bruges.  Bakker  of  Amftcrdana 
invented  the  camel  for  raifing  fhips  in  the  water. 

The  telefcope  was  invented  in  the  United  Provinces,  but  in  what  year,  or  by  whom, 
is  not  certain.  Some  fuppofe  it  was  at  Middleburg  in  Zeeland,  by  accident,  in  1590. 

The  microfcope  was  alfo  a Dutch  invention,  by  fome  given  to  Corn.  Drebbel  in 
16  21,  who  certainly  was  the  inventor  of  the  thermometer. 

In  Eledtricity,  the  difcovery  of  the  Leyden  phial  was  made  by  accident  in  1746, 
and  related  by  Mufchenbroeck  and  Allamant. 

The  writer  had  forgot  among  the  earlier  inventions,  to  mention  that  of  thread  lace, 
for  which  Flanders  has  long  been  fo  famous. 


Hijlorical  and  Critical  Memoirs  or  Enquiries  to  ferve  for  the  Hiftery  of  Herman  of  Saxony , 
Count  of  ‘Thuringia , fir ft  Hufband  of  Richilda,  Countefs  of  Hainault  and  Valenciennes. — 
By  Mr.  De  Hesdin. 

AS  the  fubjedt  of  this  elaborate  paper,  which  is  incapable  of  abridgment,  is  of  merely 
local  importance,  it  can  fcarcely  intereft  any  of  our  readers.  We  Ihall  only 
obferve,  that  contrary  to  the  opinion  of  the  Abbe  Smet,  who  obtained  the  Academy’s 
prize  for  their  hillorical  queftion  concerning  the  title  of  this  Herman  as  Count  of 
Hainault;  this  writer  derives  the  lineage  of  Herman  from  Baldwin  IV.  or  the  bearded 
Count  of  Flanders,  whom  he  makes  his  maternal  grandfather. 


Enquiries  concerning  the  Monies  ftruck  in  the  Provinces  of  the  Low  Countries,  with  the  Name 
and  Arms  of  the  Dukes  of  the  Houfe  of  Bur gundy , Counts  of  Flanders. 

THESE  Counts  are  four  in  number ; Philip  the  Bold,  John-  the  Fearlefs,  Philip 
the  Good,  and  Charles  the  Ralh ; whofe  united  reigns  comprize  the  period 
from  1384  to  1477.  The  monies  of  the  firft  of  thefe  only  are  treated  of  in  this 
paper,  the  greateft  part  of  which  confifts  of  extradts  from  his  edidts. 


Defcription  of  an  Entertainment  at  Tournay  in  1391,  with  a Notice  of  the  MSS.  from 
which  this  Defer  ip  tion  is  taken.  By  Mr.  Gerard. 

THE  fubjedt  of  this  is  a funeral  after  the  rules  of  ancient  chivalry,  deferibed  in 
old  French  of  the  writing  of  the  15th  century.  The  deceafeji  was  a gentleman 
of  family,  named  Gerard  de  Mortaigne,  but  of  whom  nothing  particular  is  known. 
The  MS.  containing  the  account  is  a book  entitled  Le  Droits  d'Armes  de  Noblefte, 
written  by  one  Jaques  de  Valere. 

All 
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All  the  remainder  of  this  Volume  confifts  of  Notices  of  Manufcripts  and  Monuments 
relative  to  Belgic  Hftory . They  are  as  follow.  A lift  of  Manufcripts  in  the  Imperial 
library  at  Vienna;  A notice  of  the  Cartulary  of  Simon,  a MS.  in  the  library  of 

St.  Bertin  ; A notice  of  fome  MSS.  in  the  Abbey  of  St.  Peter,  at  Ghent; 

A notice  of  a MS.  deferibing  the  ordonnance  of  a banquet  at  Lille,  held  by  Philip 

Duke  of  Burgundy  in  1453,  where  was  made  the  Vow  of  the  Pheafant ; A notice 

of  fome  MSS.  in  the  public  library  of  Bern. 


Tran/aBions  of  the  Royal  Society  of  Edinburgh , VoL  I.  4 to. 

THIS  work  commences  with  a Hiftory  of  the  Society.  The  Medical  Society  of  Edin- 
burgh, inftituted  in  1731,  was  new  modeled  in  1739,  fo  as  to  comprehend 
philofophicai  and  literary  fubjedts.  This  Philofophical  Society , after  having  languilhed 
for  fome  years,  was  reftored  to  vigour  chiefly  by  the  exertions  of  Lord  Kaimes  about 
1777,  and  thenceforth  its  buflnefs  was  carried  on  with  regularity  and  fpirit.  In  the 
end  of  1782,  a fcheme  was  propofed  by  Dr.  Robertfon  for  eftablifliing a new  Society 
on  a more  extenflve  plan,  and  incorporated  by  royal  charter.  This  was  carried  into 
execution,  and  a charter  was  obtained  from  his  Majefty,  dated  March  29,  1783. 
The  firft  meeting  of  the  Royal  Society  was  held  on  June  23d.  of  the  fame  year,  at 
which  all  the  members  of  the  former  Philofophical  Society  were  afiiimed  as  members 
of  this  new  one,  and  invitations  to  a feledt  number  of  diftinguilhed  gentlemen  were 
agreed  upon.  A conftitution  for  the  Society  was  eftabliflred,  and  laws  and  regula- 
tions were  framed  for  its  future  proceedings.  Of  thefe,  one  of  the  moft  important 
to  it  as  a learned  body,  was  its  diviflon  into  two  clafles,  the  Phyfical  and  Literary ; the 
former  having  in  its  department.  Mathematics,  Natural  Philofophy,  Natural  Hiftory, 
Chemiftry,  Medicine,  and  whatever  relates  to  Arts  and  Manufactures; — the  latter. 
Literature,  Philology,  Hiftory,  Antiquities,  and  Speculative  Philofophy.  Thefe 
clafles  have  their  own  prefidents  and  fecretaries,  and  meet  at  fepf.rate  times : and  the 
printed  papers  of  the  fociety  are  arranged  according  to  this  diftribution. 

It  is  unneceflary  to  follow  particularly  the  fubfequent  Hiftory  of  the  Society,  which 
confifts  of  a brief  account  of  the  papers  read  in  each  clafs,  biographical  memoirs  of 
deceafed  mertibers,  and  lifts  of  do  c ations  and  aflbeiates. 

The  Papers  abridged  in  the  Hiftory  are  the  following : 

Experiments  on  Antimony.  By  Mr.  James  Russell. 

THE  objedt  of  thefe  experiments  was  to  find  an  eafy  and  a cheap  method  of  ob- 
taining a folut.on  of  regulus  of  antimony  in  the  muriatic  acid,  with  a view  to 
the  preparation  of  tartar  emetic,  according  to  the  directions  in  the  laft  edition 
of  the  Difpenfatory  of  the  Royal  College  of  Phyficians  in  Edinburgh ; the  ule 
of  butter  of  antimony,  as  there  diredted,  implying  a very  tedious,  complicated, 
and  expenfive  procefs.  Mr.  Russell  endeavoured  to  obtain  pure  dephlogifticated 
muriatic  acid  in  a fluid  form,  by  adding  to  it  the  black  calx  of  manganefe, 
(freed  from  particles  of  iron  by  digeftion  with  vitriolic  acid,  and  afterwards  calcined 
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by  heat,)  and  then  diftilling  it:  But  he  found  it  impoffible  to  condenfe  the  fumes  of. 
the  muriatic  acid  when  thus  dephlogifticated,  (as  it  appeared  to  be  by  the  black  calx, 
of  manganefe  becoming  white,)  though  he  ufed  a very  long-necked  retort,  and  had 
the  receiver,  containing  water,  immerfed  in  fnow;  for  this  acid,  contrary  to  what 
happens  to  all  the  others,  becomes  much  more  volatile  on  being  dephlogifticated. 

He  then  tried  the  effedf  of  the  vapours  of  this  dephlogifticated  muriatic  acid  on 
regulus  of  antimony  placed  in  the  receiver  and  in  the  neck  of  the  retort.  This  fuc- 
ceeded  to  his  wifh ; the  regulus  dfflolving  quickly  and  copioufly.  As  regulus  of 
mtimony  is  an  expenfive  preparation,  he  made  a trial  of  crude  antimony  inftead  of  it; 
and  he  found  that  the  muriatic  vapours  very  foon  diflolved  the  metallic  parts  of  it, 
and  at  laft  began  to  decompofe  the  fulphur,  as,  on  trial,  he  found  they  did  pure 
fowers  of  fulphur.  This  he  judged  to  be  of  little  confequence  to  the  ultimate  objeft, 
as  the  affinity  of  the  muriatic  acid  to  antimony  is  much  ftronger  than  that  of  the 
vitriolic.  From  a retort  with  fome  manganefe  in  it,  he  diftilled  five  ounces  of 
muriatic  acid  on  two  ounces  of  crude  antimony*  moiftened  with  water,  raifing  the 
heat  towards  the  end' of  the  procefs^  to  make  the  fand  pot  red  hot.  After  the  pro- 
cefs,  there  were  found  in  the  receiver  fome  fulphur,  fome  undecompofed  antimony, 
and  a complete  folution  of  the  metal  in  the  muriatic  acid.  This  folution  had  all  the 
properties,  of  butter  of  antimony ; and  its  precipitate,  either  by  means  of  water  or 
alkalis,  was  exadtiy  fimilar  to  the  common  one...  Some  tartar  emetic,  prepared  from 
it,  appeared,  as  to  all  its  chemical  properties,  to  be  without  fault;  but  Mr.  Russell 
had  not  tried  it  medicinally.  The  quantity  of  precipitate*  obtained  from  five  ounces 
of  acid  and  two  of  antimony,  was  about  half  an  ounce.  This  muft  be  perfectly  free 
from  all  mixture  of  a mercurial  fait  or  corrofive  fublimate,  which,  it  has  been  fuf- 
pedted,  may  be  found  in  the  common  preparation..  It  may  likewife  be  obtained  with 
much  more  eafe,  and  at  lefs  than  a tenth  part  of  the  expence. 


Obfervations  on  the  ripening  and  filling  of  Corn.  By  Dr.  Roebuck.. 

SUMMER  1782  having  been  remarkably  cold  and  unfavourable,  the  harveft  was 
very  late,  and  much  of  the  grain,  efpecially  oats,  was  green  even  in  Odlober. 
In  the  beginning  of  Odlober,  ’the  cold  was  fo  great,  that,  in  one  night,  there  was 
produced  on  ponds  near  Kinneil,  in  the  neighbourhood  of  Borrowftounnefs,  ice  three 
quarters  of  an  inch  thick.  It  was  apprehended  by  many  farmers,  that  fuch  a degree 
of  cold  would  effedtually  prevent  the  further  filling  and  ripening  of  their  corn.  In 
order  to  alcertain  this  point.  Dr.  Roebuck  feledted  feveral  ftalks  of  oats,  of  nearly 
equal  fulnefs,  and  immediately  cut  thofe  which,  on  the  moft  attentive  comparifon, 
appeared  the  beft,  and  marked  the  others,  but  allowed  them  to  remain  in  the  field 
fourteen  days  longer  ; at  the  end  of  which  time,  they  too  were  cut,  and  kept  in  a dry 
room  for  ten  days.  The  grains  of  each  parcel  were  then  weighed;  when  eleven  of 
the  grains  which  had  been  left  ftanding  in  the  field,  were  found  to  be  equal  in  weight, 
to  thirty  of  the  grains  which  had  been  cut  a fortnight  fooner,  though  even  the  beft 
of  the  grains  were  far  from  being  ripe.  During  that  fortnight,  (viz.  from  October.  7 
to  Odtober  21.)  the  average  heat,  according  to  Fahrenheit’s  therrhometer,  which  was 
obferved  every  day  at  eight  o’clock  in  the  morning  and  fix  in  the  evening,  was  a 
little  abuve  43.  Dr.  Roebuck  obferves,  that  this  ripening  and  filling  of  corn  in  fo 
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low  a temperature,  fhould  be  the  lefs  furprifing  to  us,  when  we  reflect,  that  feed- 
corn  will  vegetate  in  the  fame  degree  of  heat  and  he  draws  an  important  inference 
from  his  obfervations,  viz.  That  farmers  fhould  be  cautious  of  cutting  down  their 
unripe  corn,,  on  the  fuppofition,  that,  in  a cold  autumn,  it  could  fill  no  more. 


A New  Method  of  purifying  Sea  Salt.  By  the  Earl  of  Dundonald’s. 

THE  Earl  of  Dun donald’s  procefs  for  purifying  fea-falt  proceeded  upon  this  ob« 
fervation,  That  the  common  fea-falt  poffeffes  a confide rable  mixture  of  ingre- 
dients, which  render  it,  in  a great  degree,  unfit  for  preferving  vi&uals.  Thefe  in- 
gredients appear,  by  experiment,  to  be  naufeous,  bitter  and  cathartic  falts,  having 
an  earthy  bafis,  (magnefia  falita  and  magnefia  vitriolata  or  Epfom  fait)  which  are 
intimately  mixed  with  the  proper  fea-falt. 

To  purify  Common  fait,  by  diffolving  it  in  water,  decompounding  the  bitter  falts, 
and  precipitating  their  earthy  bafis,  by  adding  a fixed  alkali,  whether  foffil  or  vege- 
table, is  a tedious  procefs,  and  by  far  too  expenfive  to  be  employed  for  ceconomical 
or  mercantile  purpofes.  It  is  even  imperfedl ; as  it  is  almoft  impofTible,  after  that 
procefs,  to  feparate  from  the  fea-falt  the  Glauber  fait,  or  vitriolated  tartar,  or  fait  of 
Sylvius,  which  are  produced  according  as  the  foffil  or  vegetable  alkali  is  ufed. 

Lord  Dundonald  obferved.  That  hot  water  faturated  with  fea-falt,  will  ftill  dif- 
folve  a great  part  of  the  bitter  earthy  falts.  His  method,  therefore,  of  purifying  the 
common  fait  from  thefe  bitter  falts  is.  To  take  a conical  veffel,  having  a hole  in  the 
fmall  end  of  it,  which  is  to  be  undermoft  ■>  to  place  it,  filled  with  common  fait,  in  a 
moderate  heat ; to  take  one  twentieth  part  of  the  fait  contained  in  it,  and  putting  it 
in  an  iron  pan,  to  diffolve  it  in  its  proper  proportion  of  water,  fo  that  the  water  fhall 
be  completely  faturated  with  the  fait ; and  then  to  pour  this  folution  boiling  hot  on 
the  fait  in  the  conical  veilel,  which  is  to  be  purified.  The  boiling  water  being  al- 
ready faturated  with  fea-falt,  will  diffolve  no  more  of  it,  but  will  diffolve  much  of  the 
bitter  earthy  falts ; and  this  folution  will  gradually  drop  out  at  the  hole  in  the  bottom 
of  the  cone.  When  it  ceafes  to  drop,  the  fame  procefs  is  to  be  repeated  by  means  ■ 
of  frefh  portions  of  the  fame  parcel  of  fait,  already  partly  purified,  till  it  be 
brought  to  the  required  degree  of  purity.  Lord  Dundonald  reckons,  that  three 
fuch  walkings  make  the  common  fait  of  this  country  purer  than  any  foreign  fait ; that 
each  wafhing  makes  it  4-I  times  purer  than  before ; fo  that  (difregarding  fractions)  after  ' 
the  fecond  wafhing  it  will  be  ao  times,  after  the  third  91  times,  after  the  fourth  410 
times,  and  after  the  fifth  1845  times  purer  than  at  firft. 

The  fuperiority  of  fait  dius  purified  to  common  fait,  is  equally  obvious  to  the  take, 
and  by  its  effeft  in  preferving  fifh,  flefh  and  butter ; for  it  hath  been  often  and  care- 
fully tried.  Lord  Dundonald  conceives,  that  the  fimplicity,  facility  and  cheapnefs 
of  this  method  of  purifying  fait  fhould  recommend  it  to  common  praftice,  as  it  is  an 
obje£t  of  great  public  importance.  He  adds,  that  as  all  fait  made  by  boiling  has  a 
portion  of  uncombined  magnefia  mixed  with  it,  it  is  proper  to  add  a little  muriatic 
acid  to  the  firft  brine  poured  on  the  fait,  in  order  to  diffolve  the  magnefia,  and 
carry  it  off. 
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Dr.  Walker  read  a letter  from  the  Earl  of  Dundonald,  giving  an  account  of 
fome  further  experiments  on  the  purification  of  fea-falt,  which  his  Lordfhip  commu- 
nicated in  compliance  with  the  requeft  of  the  Society,  at  their  meeting  in  February. 
The  fubftance  of  the  Earl’s  obfervations  will  beft  appear  from  the  following  table. 
Each  portion  of  fait  was  purified  by  four  wafhings,  according  to  the  method  for- 
merly defcribed. 


B 


E. 


Salt  employed. 

lb.  oz. 

Salt  hot  from  the  pan 

firft  drawn,  56  00 

Salt  hot  from  the  pan 

laft  drawn,  56  00 

Medium  of  the  above,  56  00 

Salt  6 weeks  old,  56  00 

Salt  firft  drawn,  drip- 
ped 24  hours,  56  00 

Salt  laft  drawn,  drip- 
ped 24  hours,  56  00 

Medium  of  the  two 

laft.  56  00 

Spanifh  great  Salt,  10  00 

Rafket  fine  Salt,  3 00 


Purified  Salt. 

.lb.  oz. 

49  00 


>i< 


33 

41 

47 
52 

44 

48 

9 

3 


Magnefia  l'alita. 
Magn,  vitriol, 
lb.  oz. 


09 
04 

00 

12 

08 

10 

l5k 

00 


>t< 

5 


22 

*4 

7 

3 


°5 

06 

05 

00 

00 


li  00 


00 


00 

00 


■Jo f fait  employed 


00I 

00 


Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 


Oil  the  Engli/h  Genitive.  By  Dr.  Anderson. 

DR.  Anderson  is  of  opinion,  that  the  Englifh  noun  admits  of  no  inflection  by 
cafes,  and  therefore  that  the  term  genitive  caje  is  improper.  He  contends  that 
the  addition  of  the  letter  s with  an  apoftrophe,  to  a noun,  as  John's  Jlaff,  is  not  an 
inflection  of  the  noun,  and.  therefore  cannot  be  termed  a cafe.  He  affirms  .that  when 
a noun  undergoes  a change  of  this  fort,  it  ceafes  to  be  itfelf  a noun,  and  becomes 
immediately  a definitive  ; the  office  of  which  is  to  limit  and  render  more  precife  the 
general  meaning  of  another  noun,  with  which  it  is  neceffarily  connected.  Thus  the 
general  word  Jlnff  has  its  meaning  limited,  by  the  prefixing  of  the  definitive  John's. 
He  further  obferves,  however,  that  all  Englifh  nouns  do  not  admit  of  this  converfion 
into  definitives.  The  names  of  animated  beings,  or  corporeal  objeCts,  he  confiders 
as  readily  fufceptible  of  fuch  a change ; but  fuch  nouns  as  fignify  abftraCt  .ideas,  as 
holinejs , diligence , whitenejs , he  confiders  as  incapable  of  being  thus  convertible  into  de- 
finitives. He  concludes,  by  recommending  to  grammarians,  as  an  objeCl  worthy 
of  inveftigation,  the  afcertaining  the  difference  betwixt  fuch  definitives  and  adjeCtives, 
..£0  which  they  bear  a near  refemblance. 


On 
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On  the  (Economical  UJes  to  which  Cajl  Iron  may  he  applied.  By  the  Same. 

HE  obferved,  That,  in  feveral  mechanic  arts,  mafies  of  great  weight,  fize  and 
ftrength,  are  required  for  bruifing  or  grinding  various  fubftances;  that  it  is 
often  difficult  to  procure  ftones  of  fufficient  fize  and  ftrength  for  thefe  purpofes  ; that 
caft  iron,  though  proper  in  point  of  ftrength,  and  eafily  made  of  almoft  any  fize  or 
ftiape,  is  fometimes  inconvenient  from  its  weight,  and  is,  for  many  purpofes,  too 
expenfive.  He  propofed,  therefore,  that,  inftead  of  pure  iron,  the  moulds  in  which 
fuch  mafies  are  to  be  caft  Ihould  be  nearly  filled  with  ftones,  or  what  would  be  ftill 
better,  with  bricks,  as  thefe  could  be  eafily  moulded  into  the  exadt  ffiape  required  ; 
a proper  ipace  being  left  for  an  axle  where  needed,  and  an  interftice  between  the 
outermoft  of  them  and  the  mould ; that  then  melted  iron  Ihould  be  poured  in  to  fill 
up  ever  chink.  This  iron,  cooling  and  confolidating,  will  unite  or  cement  the  ftones 
or  bricks  firmly  together,  and  cover  them  with  an  uniform  furface  of  metal.  Thus* 
Dr.  Anderson  thinks,  that  mafies  of  any  fize,  fhape  and  weight,  and  of  fufficient 
ftrength,  may  be  procured  at  a cheap  rate;  as  a very  fmall  quantity  of  metal  would 
be  fufficient  for  a cement  and  coating  to  the  ftones  or  bricks. 

In  the  fame  way,  the  Dodlor  thinks  many  architedlural  ornaments  might  be  made 
very  cheap  and  very  durable  ; and  he  fuggefts  the  application  of  this  method  to  the 
important  purpofe  of  bridge-building,  where  very  large  ftones  are  often  required  for 
the  conftrudtion  of  arches.  Inftead  of  fuch  large  ftones,  he  propofes  to  ufe  compound 
mafies,  fuch  as  thofe  above  defcribed,  cemented  with  iron,  and  exactly  moulded,  fo 
as  to  form,  if  required,  an  entire  rib  of  an  arch  without  a fiflure ; and  he  thinks  . 
that,  in  this  way,  a number  of  arches  might  be  accurately  and  firmly  put  together. 


Cafe  of  an  Objlinate  Singultus.  By  Dr.  Andrew  Duncan. 

A Gentleman,  in  the  73d  year  of  his  age,  was  feized  with  a violent  hiccough, 
which  continued  without  intermiffion  for  feveral  hours.  Dr.  Duncan  pre- 
fcribed  for  him  a mixture  containing  a drachm  of  acidum  vitriolicum  tenne , united  with 
four  ounces  of  mint-water,  of  which  a table-fpoonful  was  to  be  taken  every  half 
hour.  The  firft  dofe  put  a flop  to  the  fingultus.  About  twelve  hours  afterwards, 
there  was  a return  of  the  fit ; which,  however,  yielded  inftantly  to  a fecond  fpoonfill 
of  the  mixture  ; nor  was  there  afterwards  any  occafion  to  repeat  the  dofe. 


Agronomical  Ohfervations.  By  Mr.  P.  Wilson.* 

ABOUT  the  year  1767  or  1768,  Mr.  Wilson  entertained  an  opinion  that  the 
aberration  of  the  fixed  ftars  indicated  the  proportion  between  the  orbital  velocity 
of  the  earth,  and  the  velocity  of  light  in  the  vitreous  humour  of  the  eye.  This 

opinion  1 

*[Mr.  John  Robison,  General  Secretary,  informed  the  Society,  that,  a few  days  ago,  Mr.  James 
Russell,  one  of  the  members,  had  offered  to  him  the  perufal  of  a paper,  written  by  a friend,  and 
containing  fome  thoughts  on  a method  for  difcovering  by  obfervation,  whether  the  center  of  the  Solar 
Syftem  was  in  motion  ; with  other  intereiling  matters  in  aftronomy.  Mr,  Robison,  recollefling  that 
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opinion  foon  led  him  into  various  difcuffions,  and,  in  particular,  made  him  fuppofe, 
that  the  aberration  of  the  fixed  fiars,  when  determined  by  obfervations  made  with  a 
telefcope  filled  with  water,  would  be  different  from  the  aberration  determined  by 
obfervations  made  with  a common  telefcope.  Mr.  Wilson  has  given  an  account  of 
fome  important  and  unexpected  confequences  refulting  from  thefe  fpeculations,  in 
the  Philofophical  Tranfaflions  of  London.  About  the  year  1775  or  1776,  Mr. 
W ilson  began  to  entertain  an  opinion  that  the  center  of  the  folar  fyftem  was  in  motion, 
and  in  1777 , communicated  to  Mr.  Robison,  and  others,  a paper  on  this  fubjeft. 
The  water-telefcope  was,  by  this  time,  become  familiar  to  his  thoughts ; and  it 
, occurred  to  him,  that  it  might  be  employed  for  deciding  this  queftion,  and  even 
for  determining  the  direction  and  velocity  of  this  motion ; by  means  of  the  difference 
between  the  obierved  aberration  of  the  fixed  ftars  and  the  aberration  which  ffiould 
refult  from  the  earth’s  orbital  motion  alone.  But  various  objections  and  difficulties 
. occurred  in  the  profecution  of  this  attempt,  and  Mr.  Wilson  foon  after  thought  of 
another  method. 

If  the  earth  be  carried,  with  a great  velocity,  towards  a fixed  ftar,  whofe  rays  are 
made  to  deviate  a little  by  an  achromatic  prifm,  it  will  follow,  that  a conftant  angle  of 
incidence  will  give  different  angles  of  total  deviation,  according  to  the  velocity  of  the 
i motion  ; and  this  difference  will  be  both  real  and  apparent.  Therefore, 

1.  Let  the  telefcope  of  a meridional  quadrant  be  furnilhed  with  a prifm,  refracting 
a few  degrees  in  altitude.  Search,  by  meridional  obfervations,  for  fuch  liars  as 
, exhibit  altitudes  inconfiftent  with  Dr.  Bradly’s  aberrations:  The  differences  will 
indicate  an  aberration  caufed  by  a motion  of  the  earth,  different  from  its  orbital 
motion  round  the  fun. 

1.  Furnifh  a telefcope  with  a plain  mirror,  inclined  to  its  axis  in  an  angle  of  45 
and  a feries  of  achromatic  prifms  refracting  90°.  Suppofe  the  telefcope  to  be  directed 
to  a point  of  the  heavens,  90°  diftant  from  a liar  which  is  viewed  through  it.  Sup- 
pofe alfo  the  earth  to  .be  at  reft,  and  the  images  of  this  liar,  formed  by -the  refracted 
and  by  the  reflected  light,  to  coincide.  Then  fuppofe  the  earth  to  be  in  motion  to- 
wards this  liar:  The  images  will  feparate,  both  on  account  of  a change  in  the  total 
deviation  of  the  reflated  light,  and  alfo  on  account  of  a tranfverfe  aberration,  to 
- which  the  reflated  image  is  liable,  by  the  motion  of  the  telefcope. 

3.  If  a long  achromatic  telefcope  be  dire  ted  to  a fixed  liar,  towards  which  the 
, earth  is  moving,  the  focal  diftange  of  the  telefcope  will  be  lengthened.  The  aug- 
, mentation  will  indeed  be  very  fmall,  but  Mr.  Wilson  has  fallen  upon  very  ingenious 
methods  of  increafing  it,  fo.as  to  make  it  become  fenflble. 

Account 

Mr.  Patrick.  Wilson,  affi£ant  Profeffor  of  Aftronomy  at  Glafgow,  had  long  ago  communicated  to 
him  in  con\erfation,  fome  curious  fpeculations  on  this  fubjeft,  told  Mr.  Russell,  that,  before  perufing 
his  friend’s  paper,  be  would  write  an  account  of  what  he  could  recollett  of  Mr.  Wilson’s  fpeculation 
, on  that  fubjeft.  This  account  he  now  laid  before  the  Society,  in  order  to  afcertain  the  title  to  origi- 
; pality  or  priority,  in  any  thing  which  may  have  occurred  to  both  of  thefe  gentlemen. 


Account  of  a Hurricane  at  Bar  dadoes,  OSiober  10,  1780.  By  Dr.  Blane. 

BARBADOES  had  not  been  vifited  by  a hurricane  for  more  than  a century. 

When  on  the  9th  of  October '17  80,  it  began  to  blow  hard,  and  on  the  10th 
the  wind  rofe  to  a prodigious  degree  of  violence,  about  eight  o’clock  it  began  to  tear 
off  the  roofs,  and  overthrow  the  walls  of  houfes,  it  was  at  its  height  about  midnight, 
and  did  not  abate  till  eight  the  next  morning.  The  ravage  made  was  dreadful,  the 
inhabitants  were  driven  from  their  houfes,  and  obliged  to  pafs  the  night  expofed  to 
the  wind,  the  cold,  and  an  incefiant  torrent  of  rain,  multitudes  perifhed  from  various 
accidents  to  the  amount  of  more  than  3000. 

Bodies  of  men  and  cattle  were  lifted  from  the  ground  and  carried  feveral  yards, 
the  fruits  were  deftroyed,  trees  torn  from  their  roots  or  ftripped  of  their  bark,  many 
houfes  levelled  with  the  ground,  and  the  church  of  Bridgetown  reduced  to  a heap  of 
ruins.  The  fea  rofe  fo  as  to  deftroy  the  fort,  and  carry  the  guns  from  the  platform. 
Ships  were  driven  on  fnore,  the  Mole-head  was  fweps  away,  and  ridges  of  coral  rock 
were  thrown  up  above  the  furface  of  the  water,  fhells  and  fifh  were  thrown  on  fhore, 
of  fpecies  hitherto  unknown.  But  the  harbour  and  road  have  been  improved,  and 
the  anchoring  ground  cleared  of  a cruft  of  coral. 

The  fhips  moftly  put  to  fea,  where  many  of  them  perifhed.  Of  twelve  king’s 
lhips,  five  were  loft,  and  not  more  than  ten  or  twelve  men  faved. 

Many  circumftances  tend  to  prove  that  an  earthquake  attended  it,  the  paving  of 
the  church,  and  cafks  in  a cellar  were  removed,  rocks  were  rent,  and  chafms  remained 
in  the  earth.  This  earthquake  was  felt  both  at  St.  Lucia  and  Barbadoes. 

The  hurricane  chiefly  affedted  Barbadoes,  Martinique,  St.  Lucia  and  St.  Vincent’s; 
Antigua,  St.  Chriftopher’s,  the  Virgin  iflandsf  and  Grenada  but  flightly.  How  far 
it  extended  eaft  and  weft  is  unknown.  At  St.  Vincent’s  and  St  Lucia,  it  was  thirteen 
or  fourteen  hours  later  than  at  Barbadoes.  At  St.  Domingo  they  had  it  in  a trifling 
degree  on  the  13th  and  14th. 

Much  lightning  attended  the  hurricane ; at  St.  Lucia  there  was  much  of  what  the 
French  call  feu  de  St.  Elmey  which  Dr.  Blane  fuppofes  to  be  the  ignis  fatuus.  An 
Aurora  Borealis  appeared  in  the  N.  E.  an  unufual  appearance  in  the  Weft  Indies.  A 
rumbling  noife  was  heard  in  the  fky,  the  wind  was  remarkably  cold. 

The  influence  of  the  hurricane  on  the  health  of  the  people  was  remarkable.  In- 
ftead  of  producing  ficknefs,  it  feemed  to  have  the  very  oppofite  effedt.  There  was 
lefs  ficknefs  after,  than  there  had  been  before  it ; and  moft  of  thofe  who  were  fick  at 
the  time,  were  benefited  by  it,  except  the  very  old  and  delicate,  who  fuffered, 
either  from  mechanical  violence,  or  the  fubfequent  want  of  fhelter.  It  had  a vifible 
good  effedt  on  the  difeafes  of  the -climate,  fevers  and  fluxes.  Chronic  diarrhoeas, 
the  confequence  of  dyfenteries,  were  alfo  cured  by  it.  But  the  difeafes  on  which  it 
operated  moft  vifibly  and  fenfibly  were  pulmonic  complaints.  Some  recent  cafes  of 
phthifis,  and  even  the  acute  ftate  of  pleurify,  were  cured  by  it.  Nay,  in  the  more 
advanced  and  incurable  ftate  of  the  phthifis,  the  hedtic  fever  was,  in  a great  meafure, 
removed,  and  a temporary  alleviation  at  leaft  procured.  Dr.  Blane  mentioned  par- 
ticularly the  cafe  of  a lady  of  his  acquaintance,  who  was  ill  of  a pleurify  at  the  time 
of  the  hurricane,  and  pafled  more  than  ten  hours  in  the  open  air,  fitting  generally  in 
a plafh  of  water  from  the  rain  that  fell ; fhe  had  no  more  of  her  complaint, v nor 
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any  return  of  it;  and  Dr.  Blane  fa w her  a few  weeks  after  in  better  looks  and  in  a- 
better  general  Hate  of  health  than  fine  had  enjoyed,  for  a great  while  before.  It.  was 
a general  obfervation,  that  people  had  remarkable  keen  appetites  for  fome  days  after 
die  hurricane ; and  many  people,  who  ufed  to  be  thin  and  fallow,  Dr.  Blane  faw 
looking  fre/h  and  plump  a few  weeks  after  it,,  though  the  unhealthy  rainy  feafon  was 
there  hardly  over.  Thefe  fads,  which  appear  fo  very  wonderful,  Dr.  Blane  men- 
tions with  confidence,  they  being  confirmed  by  a.  concurrence  of  teftimony,  and*  in 
fome  meafure,  by  his  own  obfervation.. 


Account  of  William.  Lothian,  D.D.  By  Mr.  Dalzel.- 

WILLIAM  LOTHIAN,  D.  D.  fenior  minifter  of  Canongate,  was  born  im 
Edinburgh,  November  5,.  1740.  He  had  his  academical  education  in  the. 
College  of  Edinburgh,  where  he  was  diftinguifhed  Tor  diligence  and  promifing  talents, 
and  was  admitted  in  many  of  the  focieties  then  formed  by  the:  ftudents  in  that  uni- • 
verfity,  to  improve  themfelves  in  various  partsof  knowledge. 

He  was  licenfed  to  preach  the  Gofpel  in  Odober  1762,- and  ordained  minifter  of 
Canongate  in  1764.  As  a preacher,  his  method  of  inftrudion  was  fimple  and  per- 
fpicuous,  his  fentiments  rational  and  manly ; his  manner  unaffeded  and  perfuafive. 
Although  afflided  for  many  years  with  a painful  difeafe,  he  found  leifure.  to  write  the  - 
Hiftory  of  the  United  Provinces  of  the  Netherlands,,  part  of  which  work  he  pub- 
lifhed  in  1780,  previous  to  wdiich  publication,  the  Univerfity  of  Edinburgh  had  con-, 
ferred  on  him  the  degree  of  dodor  in  divinity* 

In  his  laft  illnefs  his  patience  and  fortitude  never  forfook  him.-  He-  expired: 
December  17,  1783.  Lie  married  his  coufin  Elizabeth  Lothian,  by  whom  he  has* 
left  four  fons  and  a daughter.  The  dodor  was  one  of  the  firft  members  of  this  fociety.- 
He  alfo  pubiifhed  two  fermons,  to  be  found  in  the.  fecond  volume  of  the.  Scotch 
Preacher , printed  at  Edinburgh  in  1776.. 


Account  of  Sir  George  Clerk- Max  welly  Baronet.  By  Mr.  John  Clerk,  Jun. . 

SIR  George  Clerk-Maxwell,  of  Pennycuik,  was  born  in  Edinburgh  the.  31ft  of 
Odober  1715,  being  the  fourth  fon  of  Sir  John  Clerk,  one  of  the  barons  of 
the  Exchequer  in  Scotland,  by  a daughter  of  Sir  James  Inglifh  of  Cramond:  he  ftudied. 
at  the  Univerfity  of  Edinburgh-,  and  very  early,  caught  a ftrong  tafte  for  • Natural 
Hiftory,  Antiquities  and  the  Theory  of  Commerce.  From  thence  he  went  to  Leyden* 
and  ftudied  under  Boerhaave,  before  his  return  he  vifited-  France  and  Germany. 

On  his  return  he  applied  himfelf  to  the  ftudy  of  the  commercial  intereft  of  Scot- 
land, eftablifhed  a Linen  Manufadory  at  Dumfries,  and  fet  on  foot  fome  projeds  for, 
working  lead  and  copper  mines.  In  1755  addreffed  two  letters  to  the.Truftees 
for  Fifheries,  &e.  on  the  common  mode  of  treating  wool,  and  fuggefting  a more 
judicious  fcheme  which  has  been  univerfally  pradifed.  In  1761  he  wrote  a paper 
on.the  advantages  of  fhallow  plowing, 
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In  1741  he  was  appointed  lord  Treafurer’s  Remembrancer,  a commiffioner  of  the 
forfeited  eftates  in  1752,  a truftee  for  Fifheries,  &c.  in  1760,  and  in  1763  a com- 
Yniffioner  of  the  Cuftoms.  The  two  Boards  ofTruftees  often  committed  affairs  to 
his  foie  management,  which  he  executed  to  their  fatisfa&ion.  By  his  .advice  the  fo- 
vereignty  of  the  Ifle  of  Man  was  purchafed  of  the  duke  of  Athol,  and  the  fmuggling 
trade  checked. 

Mr.  Clerk  was  fkilful  in  Natural  Hi  (lory,  Mineralogy,  Geography,  Engineering, 
and  Drawing.  In  1745  he  lerved  in  the  Yorkfhire  Hunters.  He  was  one  of  the 
chief  promoters  of  the  drawing  lchool  in  the  Univerfity  of  Edinburgh.  He- married 
when  young,  his  coufin  Dorothy  Clerk-Maxwell,  of  Middlebie  in  Dumfries-fhire, 
by  whom  he  had  fix  fons  and  feven  daughters,  of  whom  two  of  each  furvived  him. 
In  1783  he  fucceeded  his  elder  brother  Sir  James  Clerk,  in  the  the  title  of  baronet. 
He  fuffered  .many  fhocks  in  the  laft  years  of  his  life  by  the  deaths  of  his  children,  and 
acute  bodily  pains  wafted  his  conftitution.  He  died  January  29,  1784. 


Account  of  Matthew  Stewart , D.  D.  By  Mr.  John  Playfair. 

HE  was  the  fon  of  the  Reverend  Dugald  Stewart,  Minifter  of  Rothfay,  in  the 
Ifle  of  Bute,  and  born  in  the  year  1717.  Having  finifhed  his  courfe  at  the 
grammar-fchool,  he  was  entered  in  1734  at  the  Univerfity  of  Glafgow,  where  he 
was  diftinguifhed  by  the  friendfhip  of  Dr.  Hutchefon  and  Dr.  Simfon,  the  latter  of 
whom  was  engaged  perfe&ing  what  had  been  begun  in  Mathematics,  by  Fermat, 
Halley  and  others.  Under  him  and  Mr.  Maclaurin,  when  Mr.  Stewart  removed  to 
Edinburgh,  he  made  a great  progrefs.  In  1746  Mr.  Stewart  publifhed  his  General 
Theorems.  Prior  to  which  he  had  entered  into  the  church,  and  had  attained  the  living 
of  Rofeneath.  The  publication  of  his  General  Theorems  given  before  the  vacancy  of 
the  profeftorfhip  of  Mathematics  at  Edinburgh,  fecured  to  him  the  election  of  that 
office.  Soon  after  he  gave  the  world  a folution  of  Kepler’s  problem  which  was 
publilhed  in  the  Efiays  of  the  Philofophical  Society  of  Edinburgh  for  17 56. 

In  1761  he  produced  the  Trafts  Phyfical  and  Mathematical.  A few  months  after  he 
gave  the  world  another  work  entitled,  Propofitiones  Geometric <e  More  Veterum  Demon- 
Jtrat*.  Several  propofitions  which  appear  in  Dr.  Simfon’s  writings  were  the 
production  of  Dr.  Stewart,  and  remain  to  mark  the  friendlhip  of  thole  two 
Mathematicians. 

Dr.  Stewart’s  health  beginning  to  decline,  he  retired  into  the  country  in  1772, 
where  he  fpent  the  greateft  part  of  his  life,  and  in  1775  his  fon  was  eleCted  joint  pro- 
feflor  with  him,  and  gave  an  early  fpecimen  of  his  abilities.  After  this  he  continued 
to  make  his  favourite  ftudy  his  amufement,  until  nearly  the  time  of  his  death,  which 
happened  January  23,  1785,  at  the  age  of  65. 
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I.  Experiments  on  the  Motion  of  the  Sap  of  Trees . By  John  Walker,  D.  J). 

M.  D.  F.  R.  S.  Edin.  and  Regius  Prof,  of  Nat.  Hiftory  in  the  Univerfity  of  Edinburgh. 

r|P  HE  dodrine  of  the  circulation  of  the  fap  in  vegetables,  after  having  engaged 
j[  the  attention  of  eminent  philofophers  for  above  a century,  yet  remaining  unde- 
termined by  experiment,  Dr.  Walker  inftituted  an  experimental  enquiry  with  a view 
to  the  following  purpofes:  cc  To  know  whether  all  the  parts  of  a tree  bleed  at  once, 
or  by  fucceflion  : How  far  the  afcent  and  diffufion  of  the  fap  depends  on  the  tempe- 
rature of  the  air:  To  trace  the  route  which  it  obferves,  and  to  obtain  fatisfadion 
concerning  what  is  called  its  recidivationy  and  in  feveral  other  particulars  relative  to 
its  movement.” 

The  fubjed  of  the  experiment  was  a young  birch  tree  ; and  the  firft  obfervations 
were  taken  from  a number  of  triangular  incifions,  a foot  above  each  other,  made  on 
the  north  fide  of  the  trunk  of  the  tree,  in  the  month  of  March.  They  were  an  inch 
long  on  each  fide,  and  the  fame  in  depth,  penetrating  through  the  bark,  into  the 
wood.  The  time  at  which  each  of  thefe  came  to  bleed  is  accurately  noted,  with  the 
daily  ftate  of  the  thermometer.  Other  incifions  were  afterwards  made  on  branches, 
and  the  appearances  attending  them  are  likewife  noted.  Corollaries  and  particular 
obfervations  are  occafionally  drawn  from  the  fads  refulting  from  thefe  experiments. 
Thefe  are  not  capable  of  abridgment  j but  the  following  are  the  general  conclufions 
deduced  from  the  whole. 

The  bleeding  fap  begins  firft  to  flow  at  the  root,  to  afcend  flowly  upwards,  and  to 
bleed  fucceflively  as  it  afcends,  to  the  very  extremities  of  the  tree.  In  the  year 
thefe  experiments  were  made,  it  afcended  twenty  feet  from  March  i ith.  to  April  22d. 
viz.  43  days ; in  another  year  it  rofe  to  the  fame  height  in  the  fame  tree  in  33  days. 
From  thefe  variations  in  the  rifing  of  the  fap  is  to  be  afcribed  the  difference  in  the 
time  of  vernation  in  different  years. 

During  the  bleeding  feafon,  the  whole  fap  of  the  tree  is  in  a progreflive  ftate  up- 
wards ; though  liable  to  fall  back  or  run  out  in  any  diredion  on  incifion. 

In  none  of  the  experiments  could  any  fap  be  perceived  to  arife  either  by  the  pith 
or  bark.  It  rofe  either  by  the  wood,  or  between  the  wood  and  the  bark.  It  moves 
both  in  the  fubftance  of  the  ligneous  circles,  and  in  the  veins  by  which  they  are  fepa- 
rated  ; more  expeditioufly  in  the  latter.  It  rifes  more  freely  in  young  than  in  old 
circles ; of  courfe,  in  the  exterior  than  the  interior  part  of  a trunk  or  branch. 

The  caufe  of  the  afcent  of  the  fap  is  ftill  involved  in  obfcurity.  Heat,  indeed, 
appears  to  be  the  prime  agent ; as,  with  a few  exceptions,  the  afcent  was  conftantly 
promoted  by  warmth,  and  retarded  or  flopped  by  cold.  But  the  exad  manner  in 
which  thefe  effeds  are  produced  does  not  appear. 

From  the  preceding  experiments,  the  fad,  that  the  terminating  buds  of  branches 
firft  difclofe  themfelves  in  the  fpring,  feems  to  be  owing  to  their  being  placed  on  the 
youngeft  wood,  where  they  receive  the  molt  copious  flow  of  fap. 

The  Linnean  theory,  that  the  pith  is  neceffary,  not  to  the  vegetation  of  the  plant, 
but  to  the  formation  of  the  feeds,  is  confirmed  by  thefe  experiments,  no  fap  having 
been  at  any  time  obferved  either  to  afcend  or  defcend  by  the  pith.  The  nourifhment 
of  the  pith  appears  to  be  derived  from  the  wood  alone. 
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The  experiments  prove  that  there  is  no  circulation  of  the  fap  during  the  bleeding 
feafon,  but  that,  as  Hales  thought,  its  afcent  is  uniform.  It.  is  poflible,  however, 
that  while  the  tree  is  in  leaf,  the  fap  may  take  a different  courfe.  But  the  determi- 
nation of  this  point  requires  a further  fet  of  experiments. 


II.  The  Theory  of  Rain.  By  James  Hutton,  M.D.F.R.S.  &c . 

PART  I. 

Invejligation  of  the  Law  of  Nature,  on  which  is  to  be  founded  a Theory  of  Rain. 

THE  fubjed  of  this  paper  is  to  inveftigate  the  rule  directing  the  action  and 
effedts  of  heat  and  cold,  and  to  form  from  thence  a theory  for  rain  on  the  eva- 
poration and  condenfation  of  water.  The  breath  of  animals  becomes  vifible  in  a cold 
atmofphere,  and  tranfparent  fleam  becomes  mift  in  air  of  a colder  temperature.  To 
account  for  thefe  effeds,  the  air  infpired  is  to  be  confidered  as  a menftruum  diffolving 
water  on  the  lungs,  and  becoming  faturated  in  that  degree  of  heat.  The  folution 
being  cooled,  the  water  feparated  from  the  menftruum  becomes  vifible.  So  water 
may  by  means  of  heat  be  rendered  an  elaftic  fluid,  which  being  condenfed  the  water 
appears.  But  this  appearance  is  not  the  effed  of  the  general  principles  of  heat  and 
cold : to  explain  it  the  knowledge  of  a particular  law  is  required,  and  it  is  to  be 
obferved,  that  the  effeds  of  heat  and  cold  in  relation  to  air  and  vapour  are  not 
uniform. 

The  diffolving  power  of  air  on  water  may  vary  in  different  proportions  to  the  heat. 
The  folution  may  vary  as  the  heat,  or  in  a greater  or  lefs  ratio : that  is  the  incre- 
ments of  each  may  be  conftant,  or  thofe  of  the  heat  being  conftant,  the  increments 
of  the  folution  may  be  accelerated  or  retarded. 

This  may  be  reprefented  geometrically.  (Plate  X.  Fig.  1.)  Let  C H reprefent  the 
fcale  of  the  thermometer,  am,  b r,  perpendicular  ordinates,  the  quantity  of  water 
held  in  folution  by  a given  quantity  of  air  of  the  temperatures  a and  b.  Join  m r and 
draw  the  curves  mgr,  mdr.  Then  it  is  evident  that  the  ordinates  to  mr  mark  a folu- 
tion varying  as  the  heat;  the  ordinates  to  m dr,  a folution  varying  in  a greater  ratio, 
and  to  m g r in  a lefs  ratio  than  the  heat. 

The  ordinates  to  the  line  mr,  drawn  from  a point,  denoting  the  temperature  of 
the  mixture,  reprefent  the  quantity  of  water  contained,  (diffolved  or  not)  in  an  unit 
of  the  mixture,  for  the  ordinates  m a,  rb,  are  as  the  quantities  contained  in  a unit  of  air 
of  the  temperatures  a and  b,  and  as  upon  mixture  the  heat  and  water  are  uniformly 
diffolved,  they  vary  in  the  fame  proportion,  and  may  be  expreffed  by  the  fame 
meafure. 

Suppofmg  equable  folution,  mix  equal  portions  of  faturated  air,  temperatures 
10  and  40,  the  mixture  of  temperature  25  is  reprefented  by  op,  which  alfo  reprefents 
the  quantity  of  water  in  an  unit  of  the  mixture,  and  the  quantity  of  water  held  in 
folution  by  an  unit  of  air  of  temperature  25. 

So  two  portions  of  temperature  40,  being  mixed  with  one  of  temperature  10,  the 
temperature  produced  30,  will  be  expreffed  by  w\. 
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In  the  curve  mdr , let  equal  portions  of  the  folution  in  40  and  10  be  mixed, 
then  op  is  the  quantity  of  water  contained  in  this  mixture,  at  the  mean  heat  25,  whilft 
oe >is  the  ordinate  of  folution,  confequently  op  is  the  quantity  of  water  that  cannot 
be  retained  in  folution,  in  this  medium  temperature  produced  by  the  mixture. 

In  the  curve  mgr,  let  equal  portions  in  40  and  10  be  mixed,  and  the  ordinate 
being  drawn  in  the  medium  degree  of  heat  25,  ok  will  be  the  whole  power  of  folu- 
tion, n the,  quantity  of  water  that  air  is  capable  of  difiolving  in  this  degree  of  heat, 
but  op  being  the  quantity  of  water  actually  in  the  mixture,  the  air  is  underfaturated 
with  humidity,  by  the  quantity  pk. 

Thus,  the  actual  curve  of  evaporation  being  known,  the  effedl  of  any  mixture  of 
two  portions  of.  different  temperatures  may  be  afcertained.  If  die  folution  of  water 
in  air  increafes  equally  with  the  heat,  there  will  be  neither  fuper  nor  underfaturation 
jin  a mixture  of  portions  of  different  degrees  of  heat.  If  this  folution  increafes  with 
heat,  hut.  in  a decreafing  rate,  there  will  be  underfaturation.  If  it  increafes  with 
heat  in,  an.increafing  rate,  there -will  be  fuperfaturation. 

The  lafi.  cafe  applies  to  the  phaenomena  of  breath  and  fleam  rendered  vifible  in 
.mixing  with  air  colder  than  themfelves,  and  to  various  appearances,  that  may  occur 
in  mixing  together  feveral  portions  of  air,  differently  faturated  with  humidity,  and 
.in  different  temperatures.  For  it  is  not  every  mixture  of  atmofpherical  fluid  in  dif- 
ferent temperatures,  that  forms  a vifible  condenfation,  this  effedl  depending  on  the 
degree  of  faturation  with  humidity.  But  if  two  portions  of  the  atmofphere  both 
faturated  with  humidity  fliould  be  . mixed,  let  there  be  but  a difference  in  their  tem- 
peratures, a condenfation  proportionate  to  this  difference  will  take  place. 

This  rule  of  condenfation  may  be  applied  to  the  theory  of  rain,  which  is  the  distil- 
lation of  water  firft  diffolved  in  the  atmofphere,  and  then  condenfed  from  that  date  of 
folution.  Water  is  indeed  condenfed  in  a cloud,  and  clouds  may  fubfift  without 
rain  : but,  without  condenfation  ofacqueous  vapour  in  the  atmofphere,  no  rain  can  be 
produced. 

A convincing  proof  of  this  is  given  by  M.  de  Maupertuis,  who,  in  his  Difcours  fur 
, la  mefure  de  la  terre,  fays,  that  at  Tornea,  upon  the  opening  of  a door,  the  external 
air  immediately  converts  the  warm  vapour  of  the  chamber  into  fnow,  which  then 
appears  jn  what  he  calls  ctde  gros  tourbillons  blancs.”  So  at  Peterfburgh  in  1773  a 
gentleman  broke  a window  in  a crouded  affembly,  to  relieve  the  company  differing 
from  the  clofenefs  of  the  room,  and  the  cold  air  ruffling  in,  formed  a vifible  circum- 
,-gi  ration  of  a fnowy  fubftance. 

The  wife  fyftem  of  nature  could  not  be  carried  on  without  this  particular  law  .of 
aqueous  condenfation.  By  the  circulation  of  the  fluid  atmofphere  the  heat  of  torrid 
regions,  is  carried  away,  and  the  cold  of  frigid  regions  temperates  the  exceffive  heat  on 
. the  earth’s  furface  in  fummer.  And  thus,  by  tranfporting  the  heat  and  cold  of  diftant 
regions,  the  parts  of  the  earth  mod  diftant  from  the  fea  may  be  fupplied  with  fhowers 
pf  rain  at  every  feafon  of  the  year}  but  if  the  mixing  together  of  the  atmolpherical 
.ftreams  .produced  no  condenfation,  in  the  fummer  the  earth  would  be  -parched  with 
.drought  and  in  the  winter  deluged  with  rain. 

At  prefent  from  the  influence  of  the  afcending  fun,  two  oppofite  currents  of  air  are 
.fornjed  in  the  fummer  hemifphere,  one  moving  along  the  furface  of  the  earth  from 
:$he  pole  to  the  equator,  the  other  flowing  above  in  an  oppofite  direction.  Thefe 
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oppofite  currents  whilft  feparate  might  pafs  each  other  without  producing  rain,  but 
when  fufficient  portions  are  mixed,  not  only  clouds  but  fhowers  will  be  produced, 
fince  the  fudden  formation  of  a mean  degree  of  heat,  in  the  mixture  of  two  portions 
of  different  temperatures,  muff  condenfe  a quantity  of  vapour  fufficient  to  form  rain. 

Without  this  law  of  condenfation  of  evaporation,  neither  rain  nor  dev/  could  take 
place  any  where  in  the  fummer  hemifphere,  perhaps  not  even  in  the  tropical  latitudes : 
there  would  be  evaporation  and  a general  tendency  to  faturate  the  atmofphere  with 
water,  but  the  mixture  of  different  portions  of  air  would  only  temper  the  faturation 
without  producing  a condenfation  of  vapour  in  the  mean  degrees  of  heat.  At  night, 
from  the  influence  of  the  cold,  the  atmofphere  would  become  gradually  clouded  : this 
cloudinefs  would-  increafe  to  a general  diftillation  of  condenfed  vapour,  which  would 
be  uniformly  continued,  until  the  returning  fummer  fhould  change  the  date  of  con- 
denfation. to  evaporation.  And  inftead  of  the  beautiful  return  of  feafons,  tempered 
with  various  degrees  of  heat  and  refrefhing  fhowers,  fix  months  rain  and  fix  months 
drought  would  follow,  each  other  in  an  invariable  fucceffion. 

P*.  AI  T,  II, 

The  Theory  of  Rain  applied  to  natural  Appearances. 

1 , On  the  generality  of  rain . 

SUPPOSING  the  earth- to  be  wholly  covered  with  water,  the  fun  to  be  ffationary 
in  the  equator,  and  the  earth  immoveable,  there  would  be  a circulation  in  the 
atmofphere  from  the  dark  to  the  illuminated,  and  from  the  heated  to  the  place  of 
greatefi:  cold.  There  would  be  two  regions  of  extreme  heat  and  cold,  and  between 
them  one  of  temperate  heat  and  continual  rain. 

Suppofing  the  earth  to  turn  round  its  axis,  the  torrid  region  would  become  a zone, 
and  be  temperate  compared  with  its  former  ftate,  and  there  would  be  perhaps  alter- 
nately condenfations;  and  evaporations  of  the  atmofphere.  From  this  zone  we  might 
pafs  through  another  fubjedt  to  continual  rain,  till  we  arrive  at  a point -of  great  cold 
and  congelation.  . 

Were  this  aqueous  globe  to  be  moved  round  the  fun  with  a certain  inclination  of  its 
axis,  heat  and  cold  muff  be  alternately  produced  in  every  part  of  it,  by  which  would 
be  produced  either  annual  feafons  of  rain,  or  diurnal  feafons  of  condenfation  and  eva- 
poration, or  both  thefe  feafons  in  fome  degree. 

In  this,  globe  the  effects  would  be  conftant,  and  the  feafons  fixed  and  determinate. 
The  irregular  furface  of  our  globe  muff  evidently  produce  different  effedls:  the  fluid 
atmofphere  is.  effedted  with  the  heat  of  each  part  of  the  furface,  with  which  it  comes 
in  contadt  j and  the.  feveral  parts  of  this  elaftic  fluid,  whether  laturated  or  not  with 
aqueous  vapour,  will  be  fubjedl  to  the.utmoft  irregularity  of  mixture.  . 

Hence  over  the  whole  globe,  there  will  be  occafionally  rain  and  evaporation  more 
or  lefs.  Wind  and  rain  will  be  variable,  in  proportion  as  each  place  is  fituated  in  an 
irregular  mixture  of  land  and  water : wind  is  regular  in.  proportion  to  the  uniformity 
of  the  furface,  and  rain  in  proportion  to  the  regular  changes  of  thole  winds,  by  which 
the  mixture  of  air  neceffar.y  for  rain  is  produced,  Thus  our  theory  agrees  with  the 
fadb  in -nature,  . 
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2.  Of  the  regularities  of  rain . 

In  the  Indian  fea  there  are  periodical  trade  winds : thefe  ftreams  of  atmofphere 
muft  produce  fomewhere  a mixture  of  different  portions  of  the  fluid  mafs,  ancf,  if  rain 
is  the  confequence,  we  muft  conclude,  that  thofe  mixed  portions  of  the  air  have  been 
fuflkiently  faturated  with  moifture,  and  in  different  temperatures.  This  is  adtually 
the  cafe,  there  are  regular  appearances  of  rain,  which  correfpond  to  the  regular  caules 
now  afligned. 

According  to  our  theory,  there  fhould  be  in  the  iflands  under  the  line  in  the 
middle  of  the  Indian  ocean,  periodical  condenfations  correfponding  to  the  diurnal 
influence  of  the  fun,  and  nodturnal  motion^  in  the  atmofphere.  It  is  fo  in  fa£t.  Sea 
and  land  breezes  are  felt  there  regularly  every  day,  and  in  the  diurnal  commotions  of. 
the  atmofphere,  there ' will  be  frequently  portions  of  it,  fufficiently  faturated  with 
vapour,  and  mixed  in  different  degrees  of  heat. 

But  the  great  annual  rains  on  the  tropical  continent  of  Afia  and  Africa,  illuflrate 
{fill  better  this  explanation.  The  rains  are  in  the  feafon  of  the  fummer  folftice,  and 
fair  weather  as  produced  by  the  removal  of  the  heating  caufe.  The  place  of  the  air., 
elevated  by  the  heat  of  the  fun  at  this  feafon,  is  fupplied  with  other  air  faturated  with 
moifture  from  the  < neighbouring  feas : this  air,  being  alfo  elevated,  muft  be  either 
tranfported  from  thence  towards  the  polar  regions,  or  fall  down  in  rain.  It  is  evident 
that  the  former  fuppofition  does  not  take  place,  for  then  there  would  be  no  rain,  but 
this  air  in  its  elevation  mixes  with  thofe  portions,  which  have  loft  their  heat  to  a fuffi- 
.cient  degree,  that  the  commixture  may  produce  a condenfation  of  water. 

Suppofing  the  continent  not  to  have  as  in  the  tropical  parts  of  Afia  and  Africa  a 
fufficient  fupply  of  water,  the  fummer’s  fun  will  produce  drought  rather  than  rail}, 

. except  when  tranfient  ftreams  of  air,  proper  for  the  purpofe,  occafion  (howers  of  great 
importance  to  vegetation,  but  not  to  be  confidered  as  a general  feafon  for  rain.  On 
the  decline  of  the  fummer,  the  atmofphere  becomes  difpofed  to  produce  rain  with 
...every  mixture  of  a different  temperature.  And  hence  the  autumnal  rains  and  winter 
ffnows,  which  fall  with  all  the  regularity  of  the  tropical  rains. 

3.  Of  apparent  exceptions  from  the  generality  of  rain.  • 

•f  t is  no  exception  to  the  theory  laid  down,  that  in  a few  places  there  is  no  rain,  as 
. there  may  be  fome  local  caufes  which  produce  this  variation  from  the  general  rule. 
The  lower  Egypt,  and  a narrow  fpot  on  the  coaft  of  Peru,  are  the  only  inftances  of 
.•this  fingular  occurrence.  With  reipedt  to  the  latter,  we  might  conclude,  from  Ulloa’s 
obfervations  on  the  .fteadinefs  of  the  wind  hlowing  on  the  coaft  of  Peru,  that  there 
would  be  either  continual  rain  or  no  rain  at  all.  In  the  laft  cafe  the  vapours  from  the 
fea  might  be  carried  over  the  coaft,  to  .be  condenfed  by  mixing  with  other  ftreams  of 
cold  atmofphere  in  the  Andes,  where  it  rains  abundantly  for  moft  part  of  the  year. 

Since  there  are  but  two  places  without  .rain  on  the  earth,  we  are  not  on  that  account 
>to  fet  afide  the  general  rule,  but  prefume,  that  there  are  wanting  certain  conditions  re- 
. quifite  to  condenfe  humidity  in  the  air.  The  caufe  of  rain,  though  often  exerted,  will 
.not  produce  always  the  full  effedt;  a fcanty  condenfation  of  aqueous  vapour  produces 
.tnifts  on  the  earth,  and  clouds  in  the  atmofphere  above.  And  in  taking  the  gradation 
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from  one  extreme  of  tranfparent  atmofphere  to  the  other  of  the  denfeft  cloud,  from 
the  falling  of  the  gentleft  mitt  to  the  heavieft  rain,  hail  and  fnow,  we  have  an  indefinite 
variety  of  appearances,  all  flowing  from  one  Ample  principle. 

4.  Comparative  ejlimate  of  climates  in  relation  to  rain. 

In  eftimating  the  quantity  of  rain  in  different  climates,  the  two  principles  on  which 
it  depends  mutt  always  be  kept  in  view.  ift.  There  mutt  be  a meeting  of  different 
ftreams  of  air  in  proper  degrees  of  heat,  and  therefore  the  mixture  of  winds  and  their 
temperature  mutt  be  confidered.  2d.  The  quantity  of  rain  depends,  cater  is  paribus , 
on  the  quantity  of  humidity  contained  in  thefe  ftreams  of  air. 

From  the  irregularity  of  the  earth’s  furface,  the  mountains,  woods,  and  barren 
defarts,  a great  variety  will  take  place  in  refpeft  of  the  aftion  of  thefe  two  principles. 
Mountains  will  break  the  ftreams  of  air,  and  to  that  and  not  to  any  attraction  muft 
we  attribute  the  greater  quantity  of  rain  and  thunder  in  mountainous  countries,  than 
in  the  plains.  There  will  be  alfo  more  rain  on  land  than  on  the  fea,  for  the  latter 
being  plane  has  not  the  power  of  varying  the  direction,  and  mixing  together  the 
ftreams  of  air. 

As  far  as  the  principle  of  humidity  is  concerned,  the  greateft  quantity  of  rain  fhould 
fall,  cateris  paribus , on  land  contiguous  to  a great  fea  in  a tropical  fituation,  and  the 
leaft  quantity  in  the  moft  inland  part  of  Europe  and  Afia,  in  a temperate  latitude. 
The  firft  pofition  is  proved  by  a faft,  that  in  the  Eaft  Indies  104  inches  of  rain  have 
fallen  in  one  place  in  a feafon,  at  leaft  three  times  the  quantity  falling  in  the  temperate 
latitudes.  Not  having  any  meteorological  regifter  with  refpeft  to  the  fecond  pofition, 
we  muft  determine  it  from  other  fads.  The  Cafpian  fea  and  the  lakes  in  North 
America  lie  nearly  in  the  fame  latitudes,  and  confequently  there  fhould  be,  cateris 
paribus , an  equal  evaporation  from  equal  furfaces.  The  water  received  by  the 
Cafpian  fea  is  all  evaporated,  but  to  the  lakes,  there  is  a confiderable  outlet,  and  as 
the  Cafpian  fea  receives  its  water  from  a much  greater  portion  of  land  than  the  lakes, 
there  ought  according  to  this  rule  to  be  no  outlet  to  the  latter.  But  as  there  is  an 
outlet,  we  muft  couclude,  that  much  more  rain  falls  in  North  America,  than  on  a 
fimilar  fituation  in  Europe  and  Afia.  Still  it  may  be  alledged,  that  the  evaporation 
from  the  lakes  may  be  lefs  than  that  from  the  Cafpian,  and  confequently  there  might 
be  a redundancy  of  water  without  the  fuppofed  greater  portion  of  rain.  But  from 
whence  could  this  greater  evaporation  proceed  ? The  cold  is  much  greater  on  the 
lakes  than  by  the  Cafpian  fea,  and  this  cold  arifes  from  the  fame  caufe  which  produces 
the  greater  quantity  of  rain. 

5.  ’The  theory  applied  to  meteorological  obfervations . 

In  meteorological  obfervations,  three  things  are  to  be  confidered.  1.  The  quarter 
from  whence  the  wind  comes.  2.  The  degree  of  heat  in  the  atmofphere  indicated  by 
the  thermometer.  3.  The  weight  of  the  atmofphere  indicated  by  the  barometer. 

In  confidering  the  quarter  from  whence  the  wind  comes,  we  are  liable  to  many 
deceptions.  For  as  the  direction  of  the  wind  on  a particular  fpot  is  no  proof,  that 
that  direction  has  been  the  fame  for  a great  diftance,  we  may  confound  a fouth  wind 
with  one  coming  direftly  from  the  weft,  and  miftake  a north  for  a wefterly  wind. 
Hence  the  direction  of  the  wind  at  a given  place  in  an  ifland  like  ours,  is  to  be  cor~ 
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recbe&by  its  temperature,  as  there  is  reafon  to  conclude,  that  the  thermometer  is  nr 
this  refpedt  a better  guide  rhan  the  local  appearance. 

Thermometrical  obfervations  are  variable.  A certain  allowance  is  in  general  to  he* 
made  for  the  diurnal  influence  of  the  fun.  Nothing,  changes  fo  much  the- temperature* 
of  the  atmofphere,  as  a change  in  the  diredtiom  of  the  wind.  A fouthern  atmofphere 
transported  over  this  ifland,  mull  produce  a heat  above  the  mean  temperature  of  the 
feafon,  and  a northern  atmofphere  mull  produce  the  contrary  effedt.  An  eaftern  or 
a wellern  atmofphere,  may  not  neceflarily  produce  any  change  in  the  place  of  obfer- 
vation,  And  hence  we  may  obferve  the  propriety  of  the  general  rule,  for  determining 
the  region  from  whence  the  atmofpherical  ftream  proceeded,,  viz.  that  we  are  to 
afcribe  more  to  the  heat  and  cold  of  the  fluid  compared  with  our  mean  temperature 
for  the  feafon,  than  to  the  diredtion  in  which  theHream  pafles  over  our  heads.. 

The  barometer  is  a juft  meafure  of  the  weight  of  our  atmofphere.  From  certain- 
changes  in  it,  connedted  with  a difpofttion  to  rain,  philofophers  have  improperly  con- 
cluded,. that  the  rarity  of  the  atmofphere  is  an  immediate  caule  of  rain.  The  necef- 
fary  confequence  of  rain  is  to  make  the  atmofphere  lighter,  by  the  quantity  of  water 
feparated  from  the  air;  but  as  the  quantity  of  rain  fallen  bears  no  proportion  to  the 
quantity  of  loft  preflure*  indicated  by  the  barometer,'  the  appearance  of  the  barometer 
cannot  be  confidered  as  the  caufe  or  the  effedt  of  rain.  In  fadt,  thefe  changes  in  the 
barometer  are  not  confined  to  the  place,,  where  there  is  a change  of  weather;  at  the 
diftance  of  400  miles  and  perhaps  much  more,,  two  barometers  rife  and  fall  nearly  in 
the  fame  manner,  though  it  is  frequently  rainy  weather  at  one  place,  while  it  is  fair  at 
the  other. 

The  change  in  the  weight  of  the  atmofphere  is  the  confequence  of  fome  great 
emotion  in  that  fluid  body,,  and  different  parrs  being  confequently  mixed,  there  is  a 
probable  caufe  for  the  produdtion  of  rain.  But  it  does  not  appear,  why  the  fall  of  the 
barometer  ftiould,  any  more  than  its  fudden  rife,  be  a neceflary  indication  of  rain; 
though  we  may  account  for  the  indication  of  a continuance  of  fair  weather  on  . the  gra- 
dual rife  of  the  barometer.  For  fuppofing  fair  weather  and  an  undifturbed  atmofphere 
in  this  quarter  of  the  earth,  the  neceflary  evaporation  from  the  furface  muft  gradually 
increafe  the  weight  of  the  atmofphere,  and  the  barometer  mult  rife  with  a gradual 
progrefs. 

The  barometer  is  fubjedt  to  greater  changes  in  the  temperate,  than  in  the  torrid 
regions.  For  the  ftate  of  the  atmofphere  of  the  latter,  bounded  on  each  fide  by  tem- 
perate regions,  cannot  be  fo  affedted,  as  that  of  one  liable  to  change  from  the  extremes 
of  heat  and  cold  on  its  oppofite  fides.  Befides,  the  change  from- heat  to  cold,  depend- 
ing on  the  fun*  is  much  the  greateft  in  the  temperate  regions. 

The  barometer  is  neceflarily  connedled  with  motions  in  the  atmofphere,  but  not 
equally  affedted  by  every  motion.  It  is  affedted  only  by  thofe,  which  produce  accu- 
mulation and  abftradtion  of  the  fluid.  And  as  every  commotion  of  the  atmofphere 
may  under  certain  conditions  be  a caufe  for  rain,  the  barometer,  though  of  greater  ufe 
in  determining  heights,  may  be  made  of  importance  in  meteorological  obfervations. 

Within  the  tropicks,  though  the  variation  of  die  barometer  is  fmall,  there  are 
. greater  falls  of  rain  than  in  the  temperate  zones.  But  in  the  former  fituation,  where 
the  atmofphere  is  laturated  with  vapour  and  of  great  heat,  a fmall  quantity  of  air  of  dif- 
ferent temperature  is  required;  and  the  converfe  is  true  in  the  temperate  regions,. 

Thus 
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Thus  there  "will  be  greater  temporary  accumulations  and  abftraftions  of  atmofphere, 
and  confequently  greater  changes  of  the  barometer  in  the  latter,  than  in  the  former 
fituation. 

Thus  natural  appearances  confirm  our  theory,  which  eftablifhes  for  the  immediate* 
-caule  of  rain,  the  mixture  of  feveral  portions  of  atmofphere  in  different  temperatures 
of  heat.  We  may  now  confider  the  natural  appearances  which  attend  rain  in  this  ifland. 

1.  According  to  our  theory,  calmnefs  or  fteady  breezes  are  the  attendants  of  fair 
weather,  and  the  converfe  is  equally  true.  People  indeed,  who  reafon  from  obfer- 
vation  alone,  attribute  wind  to  the  lhower  as  an  effedt,  whereas  it  is  a caufe. 

2.  When  rain  begins  in  calm  weather,  wind  may  be  expe&ed,  and  a calm  follows 
.rain  that  begins  in  windy  weather,  on  this  principle,  that  wind  is  the  caufe  of  rain, 
and  in  the  oppofition  of  winds,  a calm  is  produced. 

3*  -During  a calm  and  clear  fky,  (bowers  never  happen,  with  fqualls  of  wind  fudden 
(bowers  appear.  In  calm  weather  before  rain  the  heaven  is  overclouded,  and  the  rain 
Is  general  ■,  when  attended  with  wind,  it  is  unfteady.  Thefe  faffs  neceffarily  imply  a 
mixture  of  hot  and  cold  ftreams  of  air  for  the  produffion  of  rain. 

4.  Sometimes  the  operation  is  vifible ; clotids  are  feen  moving  in  oppofite 
directions,  and  experienced  feamen  have  obferved,  that  this  oppofition,  or  as  it  is 
termed  the  clouds  going  againft  the  wind,  is  a lure  fign  of  a heavy  rain. 

£.  The  changes  of  the  temperature  of  our  atmofphere  attend  the  alterations  of 
rain  and  fair  weather.  A wind  from  the  fouth  replete  with  humidity,  brings  warm 
weather,  if  rain  fucceeds,  it  is  followed  by  a change  of  wind,  and  the  air  becomes 
colder.  If  a north  wind  prevails,  and  is  fucceeded  by  rain,  there  is  a change  of  wind 
and  temperature  of  the  air. 

It  is  common  on  the  coaft  of  Hudfon’s  bay,  for  a ftorm  to  come  on  from  the 
north  weft,  attended  with  fnow  and  hail,  when  the  thermometer  is  at  90°  and  the  (ky 
perfectly  ferene.  It  foon  clears  up,  but  the  temperature  of  the  air  is  changed ; from 
90°  the  thermometer  falls  to  5 o°  for  a (bort  time,  and  then  gradually  jifes.  This 
points  out  the  agitation  of  the  air  as  the  caufe,  and  not  the  confequence  of  rain.  Not 
that  agitation  alone  is  the  caufe  of  rain,  there  muft  be  in  the  mixed  atmofphere  alfo  a 
faturation  of  humidity  fufficient  to  co-operate  with  it. 

6.  Rain  happens  in  all  weathers,  from  the  greateft  degree  of  heat  down  to  the 
freezing  point.  In  a fettled  froft,  when  it  begins  to  fnow,  the  thermomer  rifes,  when 
the  fnow  has  fallen  the  (Icy  becomes  clear  and  the  cold  increafes. 

7.  The  climate  of  our  ifland  is  ( according  to  a fanciful  expreflion  of  the  profeflors) 
temperance  in  extreme.  The  winds  are  very  variable,  and  confequently  from  the 
mixture  of  different  ftreams,  there  muft  be  a great  condenfation  of  aqueous  vapours. 
The  quantity  of  rain,  falling  in  a year,  is  not  a fufficient  teftimony  of  .the  prevalence 
of  this  condenfation,  as  without  rain  there  may  be  a great  condenfation  of  aqueous 
vapour.  A known  faCt,  that  for  one  day  or  hour  of  funlhine,  there  are  two  or  three 
of  cloudinefs,  determines  the  queftion. 

8.  To  inveftigate  the  effeCt  of  this  aqueous  condenfation  in  our  atmofphere  on  heat 
and  cold,  we  are  to  confider,  that  it  may  be  produced  by  a mixture  of  air  either 
hotter  or  colder  than  our  atmofphere,  whofe  temperature  will  be  brought  to  a greater 
or  lefs  degree  of  heat,  according  to  the  nature  of  the  fupervening  air  producing 
cloudinefs.  If  the  heat  of  the  atmofphere  is  above  the  mean  temperature  for  the 
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feafon,  and  there  is  a change  from  a ferene  fky  to  cloudinefs,  the  atmofphere  will  be 
cooled,  and  vice  verfa. 

A clear  fky  is  perfedly  confident  with  the  extremes  of  heat  and  cold.  It  is  the 
mixture  of  hot  and  cold  atmofphere,  which  produces  cloudinefs.  Hence  the  common 
obfervation  is  explained,  that  the  air  is  always  cold  or  below  its  mean  temperature  for 
the  feafon,  when  the  fky  is  clear.  The  country  people  call  it  frofty,  though  in  the 
middle  of  fummer,  and  probably  find  hoar-froft  in  the  morning  in  the  higher  parts  of 
the  country,  and  the  making  of  ice  in  Bengal  juftifies  this  obfervation. 

9.  Hail  and  fnow  formed  on  the  fame  principles  are  equally  explained  by  this 
theory.  Hail  is  evidently  formed  by  the  colledion  of  molecules  of  the  nature  of  fnow, 
by  means  probably  of  eledrical  attraction. 

10.  Thunder,  a phenomenon  often  attending  rain,  deferves  confideration.  But 
from  our  ignorance  of  the  principles,  on  which  eledricity  is  the  caufe  of  condenfing 
vapour  in  the  atmofphere,  we  can  only  conclude,  confidently,  with  appearances,  that 
there  is,  in  the  cafe  of  thunder  with  violent  rain,  a more  fudden  attradion  of  the 
condenfed  particles  of  water,  than  what  happens  upon  other  occafions. 

III.  Mr.  Playfair's  Remarks  on  the  Caufes  which  ajftEl  the  Accuracy  of  Barometrical  Meafuremevts,  which  fol-  ' 
lows  here  in  the  Edin.  Tranfaclions,  admitting  of  very  little  Abridgment , we  Jhall , in  order  to  do  Juftice 
to  fo  valuable  a Paper , infert  it  in  our  Appendix  at  the  End  of  the  Volume. 


IV.  On  the  UJe  of  Negative  Quantities  in  the  Solution  of  Problems , by  Algebraick  Equations * 
By  William  Greenfield,  M.  A.  &c. 

TH  E introdudion  of  negative  roots  is  attributed  to  Albert  Girard,  whofe  work, 
entitled.  Invention  nouvelle  en  Algebra , was  publifhed  in  1629,  whereas  the 
Geometry  of  Des  Cartes,  to  whom  Montucla  aferibes  this  invention,  was  not  pub- 
lifhed till  1637.  Des  Cartes  indeed,  not  aware  of  the  advantage  to  be  derived  from 
the  ufe  of  negative  quantities,  obferves  only  that  the  fhifting  of  a line  or  point  from 
one  fide  of  a given  line  or  point  to  the  other,  makes  no  difference,  except  of  the 
figns  -t-  and  — in  the  equation.  . 

The  ufe  of  negative  quantities  was  not  for  fome  time  familiar  to  mathematicians. 
In  the  Elementa  Curvarum  of  John  de  Witt,  publifhed  by  Schooten,  at  the  end  of  his 
edition  of  Des  Cartes’  Geometry,  no  notice  is  taken  of  negative  abfciffae  and  ordi- 

bx  bx 

nates,  and  in  the  four  equations  belonging  to  ftraight  lines,  1.  j — ; 2,  y zz  — -J-  r. 

a a 

bx  bx 

3.  y = — — c.  4.  y ■=.  — — 4.  r,  he  no  where  fhews  that  each  of  thefe  equations 
a a 

by  changing  the  figns  of  y or  x , gives  the  relation  of  the  abfeifs  and  ordinate,  when 
one  or  other  is  taken  in  an  oppofite  fituation. 

The  notions  of  Dr.  Wallis  on  this  fubjed  were  not  perfedly  clear.  For  in  his 
Arithmetic  of  infinites,  he  did  not  fee  that  his  general  expreffion  for  hyperbolic 
areas,  by  having  a negative  denominator,  expreffed  the  area  on  the  other  fide  of  the 

ordinate, 
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ordinate,  but  fays  only,  that  when  the  denominator  was  lefs  than  nothing,  the  area 
was  more  than  infinite.  Dr.  Halley  was  furprized,  that  his  formula  by  the  change 
of  figns  gave  the  focus  of  converging  or  diverging  rays,  whether  refledted  or  refradted 
by  fpecula  or  lenfes.  And  Mr.  Molyneux  fpeaks  of  the  univerfality  of  this  formula, 
as  fomewhat  refembling  magic. 

The  imperfedt  knowledge  of  the  theory,  on  which  the  ufe  of  thefe  negative  quan- 
tities is  grounded,  prevented  thefe  mathematicians  from  applying  them  fo  frequently 
as  at  prefent,  and  the  myfterious  accounts  of  them  often  given  by  writers  of  the 
greateft  eminence,  fhew,  that  if  the  certainty  of  the  application  is  not  doubted,  a good 
explanation  of  them  is  to  be  defired.  Baron  Maferes,  in  his  large  work  on  the  ufe 
of  the  negative  fign  in  algebra,  is  for  the  difcarding  of  them  entirely,  but  as  they 
free  us  from  much  inconvenience,  that  would  otherwife  be  unavoidable  in  the  anav 
lyfis  of  curves,  it  is  to  be  lamented,  that  he  did  not  exert  his  induftry  rather  in  de- 
monftrating,  how  far  we  might  rely  on  the  method  of  negative  quantities,  than  in  over± 
turning  fo  great  a part  of  the  labour  of  modern . algebraifts.  The  following  is  an 
attempt  to  let  .this  fubjedt  in. a.  clearer  light,. 

It  Of  the  - Negative  Roots  of  Equations, . 


1 , .Of  determinate  Equations ~ 

Suppofing  one  quantity  only  to  be  determined  in  an  equation,  it  may  be  reduced  i 
to  this  form, 

L . . . a 4-  bx  + cxz  + &V.  = 0.. 

Where  the  fign  + denotes  the  addition  or  fubftradtion  of  the  terms  at  pleafure.-.  Ini 
many  cafes  the  magnitude  of  the  quantity  alone  is  to  be.  determined  by  . the  pofitive 
roots,  of  which  if  there  are  none,  or  none  coming  within  the  limits  of  the  problem,  > 
the  problem  is  impoffible.  But,  befides  the  magnitude,  the  pofition  of  the  roots 
with  refpedt  to  the  point  A,  may  be  required,  and  the 

only  difference  in  thefe  equations  is  the  circumftance  £_ f__ £ 

of  the  opofite  fituations  of  AB. 

To  determine  the  magnitude  of  AB  on  the  right  , fide,  the  pofitive  roots  in  the 
equation  L are  to  be  employed. 

On  the  other  fide  of  A let  MA  = -+•  not  lefs  than  any  M f Af  B - 

negative  root  of  L3  which  may  then  be^ reduced  to  this  form  1 f~  “ 

A 

+ BX+Bx 
-f*  CX2,  + 1 CXx  -p.  Cx2" 

+ . 

And  again  to  this  form 

N . , . . A-YB(X+  x)  + C ( Xf’*)4  = o.'-. 

Another  expreffion  of  the  conditions  required  of  x}  when  it  lies  to  the  right  of  A. ' 

If  it  lies  to  the  left  of  A>  that  being  the  only  alteration  in  the  conditions  required  ! 
of  x3  the  equation  will  become 

N . . . A+  B(X-x)-hC(X~x)*  + &s.-z:  o, 


M . 


{ 


I 


=-o». 


• 90 
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And  It  may  be  reduced  to  this  form 

A 

Jtyfl  + BX  ““  J Ex  

m • * * + CX *-  iCXx  4-  CA>  f-  °* 

+ 

And  by  comparing  it  with  M and  L to  this  form, 

'L  . . . a — bx  cx~  — &c.  — o. 


The  pofitive  roots  of 'L  determine  the  different  magnitudes  of  AB,  when  to  the 
left  of  A,  and  L differs  from  L only,  by  having  changed  the  figns  involving  the  odd 
powers  of  •*.  They  have  therefore  the  fame  roots,  except  that  the  pofitive  of  one 
are  the  negative  of  the  other.  The  negative  roots  of  L are  the  pofitive  roots  of  the 
equation,  to  which  it  would  be  reduced  by  fuppofing  AB  to  the  left  of  A,  and  there- 
fore thefe  negative  roots  are  the  determinations  of  AB  in  this  lafl  fituation. 

This  mode  of  reafoning  applies  to  problems  in  general,  whether  involving  relations 
of  time,  of  force,  of  value  of  flock,  where  the  time  may  be  before  or  after  a given 
: period,  the  force  a&ing  in  a certain  or  a contrary  diredion,  the  flock  may  be  real 
or  part  of  debts. 

The  negative  roots  are  ufeful  in  problems  relating  to  abftrad  quantities.  For 
L . . . a 4-  bx  4-  cx1  — = o,  has  the  fame  roots  as  L . . . a — bx* f cx * — &V.  ~ q„ 

* except  that  the  negative  of  the  one  are  the  pofitive  of  the  other.  In  any  problem 
t therefore  producing  an  equation  L,  fuch  that  L may  be  confidered  as  a different  cafe 
of  it,  the  negative  roots  are  ufeful  by  giving  from . either  equation  the  folution  of 
; both  cafes.  Thus  from  4-  * = a we  have  one  root,  which  added  and  another  which 
fubflraded  from  the  fquare,  equals  the  given  quantity. 

2.  Of  indeterminate  Equations. 


Let  AB  ==  * and  AC  = y}  and  Jet  it  be  required  now  to  determine  not  only  the 
magnitudes  of  thefe  fines,  but  their  pofition  with  refped  to  A or  the  line  MB.  If 
AB  lies  to  the  right  and  JSC  above  AB>  we  ufe  this  equation,  (fee  Plate  X,  Fig.  2). 

. L . . . a + bx  + cy  + dxz  + exy  4-  fyz  &c.  = o. 


And  the,  pofitive  roots  are  to  be  employed. 

Take  MA  on  the  other  fide  -=  X,  not  lefs  than  any  negative  value  of  *,  and  AL 
below  MB  = Ty  not  lefs  than  any  negative  -value  of  y,  JL  may  be  reduced  to  this 
‘ form 


M . 


r a 

+ BX  +BX 
-f-  CT  -f-  . . .-  4*  Cy 
•<  4“  DX1,  4-  iT)Xx  4-  . • • 4"  d)  x 

4"  EXT 4“  EYx  4”  EXy  4”  • • • 4*  Exy 
■ 4-  FT * 4-  ...  ,4-  2 ETy  4-  ...  4-  ...  4 - 

4 -&c. 


VWhich  may  be  reduced  to  this  form 


N...A  + B {X+x)  4*  C (T+y)  +D  (X+x)2+E  (X4-*Mr4-y) 

+ F(T+yy.+  &C'  =o. 


But 
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But  if  * lies  to  the  right:  of  A,  when  y lies  below  AB,  in  this  new  ftate  of  the  con- 
ditions, which  N required  of  ^ and  y,  the  equation  will  become 

N'  ...  A B (X 4-  x)  4*  C (X  y)  4*  D ( X 4-  *)*  + E (X  4*  * ) ( T — jy) 

+ F ( Y-y y + &c.  = o. 

And  being  reduced  to  the  form  M,  and  compared  with  L , it  is  evidently  the  fame  as 

I!  . . . a + bx  — cy  4-  dx 2 — cxy  4-  fy 2 4 - (Ac.  — o. 

And  the  correfponding  politive  roots  of  L are  the  determinations  of  AB  and  BC , 
when  x-  lies  to  the  right  of  A and  y below  AB. 

L differs  from  L only  by  having  changed  the  fignsof  the  odd  powers  o fy.  There- 
fore L and  L have  the  fame  roots,  except  that  the  pofitive  roots  of  the  one  are 
negative  in  the  other,  and  in  the  equation  L,  the  pofitive  values  of  x and  corref- 
ponding negative  values  of  y are  the  determinations  of  AB  and  BC,  when  AB  lies  to 
the  right  of  A and  BC  below  AB ; and  in  the  fame  manner  the  negative  values  of  x, 
and  correfponding  pofitive  values  ofjy,  or  the  correfponding  negative  values  of  x andj>’, 
may  be  fhewn  to  be  the  determinations  of  AB  and  BC,  when  AB  lies  to  the  left  of  A 
and  BC  above  or  below  AB. 


II.  Of  the  Negative  Quantities  which  are  not  the  Roots  of  Equation. 

The  given  quantities  in  problems  are  frequently  confidered  as  capable  of  exifting 
in  one  or  other  of  two  oppofite  fituations,  which  may  be  reprefented  by  addition  : 
and  fubtraflion.  Let  AB  — a AC  — b , be  quantities  in  an  equation  capable  of  being  ; 
taken  to  the  right  or  left  of  A,  and  the  equation  may  be  reprefented  by  the  form  in  » 
Plate  10.  Fig.  j. . 

L..  . . pAr  qa  4-  rb  4 - sa2  4-  tab  4"  vl2  4.  iAc.  ~ o. 

Take  AM  = A and  AN  = B not  lefs  than  a,  b refpeftively  to  the  left  of  A,  then 
the  equation  may  be  transformed  into 


P V‘ 

4-  QA  4-  Qa 

4"  RB  4"  • • • 4"  Fb 

< 4 - SA*-  4-  iSAa  4-  . . . 4 - Sa2  >—  o. 

{ 4-  TAB  4-  EBa  4-  T AB  4-  ...  4 -Tab. 

+ VB a 4~  • • • + .2VBb  4“  • • ■*  4*  • • • *4*  Fb7,  l 

L 4 -&e.  J 


And  again  reduced  to  this  form 

N ...  . P+Q^iA+a)  4-  R ( B+b ) + S (A+a)z  4 -ST  (A+a)  ( B+b ) 4-  V 

(B+b)2  4-  &c.  «=  o. 

In  this  equation  AB  and  AC  are  to  the  right  of  A,  and  by  reafoning  as  before, 
when  AB  or  AC  is  taken  to  the  left,  the  equation  will  be  the  fame  with  L , except 
that  the  quantity,  which  has  changed  its  fituation,  will  have  changed  its  fign. 

Hence  may  be  drawn  the  following  conclufions. 

1.  Where  the  indeterminate  quantity  in  a problem  is  capable  of  exifting  in  two 
oppofite  fituations  to  be  reprefented  by  addition  or  fubtra&ion,  the  equation,  whofe 

pofitive 
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pofitive  roots  give  the  value  of  * for  one  fituation,  will  by  its  negative  roots  deter- 
mine * in  the  oppofite  fituation. 

2.  And  when  a given  quantity  a is  capable  of  exifting  in  two  fuch  oppofite  fixa- 
tions, thefe  fituations  will  be  determined  by  changing  in  the  equation  the  fign  of 
the  odd  powers  of  a. 


V.  Experiments  and  Obfervations  upon  a remarkable  Cold  which  accompanies  the  Separation 
of  Hoar-Frofl  from  a clear  Air.  By  Patrick  Wilson,  M.  A.  F.R.S.  Edin.  and 
Profeffor  of  Aflronomy  in  the  Univerfity  of  Glafgow » 

MR.  WILSON  had  made  fome  experiments  and  obfervations  upon  Cold  in  the 
years  1780  and  8 1,,  which  were  publifhed  in  the  Lond.  Philof.  T ranjaft.  VoU 
LXX.  and  LXXI.  Thefe  were  principally  relative  to  the  faCt,  that  the  the  tem- 
perature of  the  fnow  lying  on  the  furface  of  the  fields,  was  found  conftantly  colder 
than  that  of. the  air  a few  feet  above.  His  firft  conjecture  refpeCting  the  cauie  of  this 
phenomenon  was,  that  it  proceeded  from  the  cold  produced  by  the  evaporation  from 
,the  fnow ; but  various  circumftances  proving,  that  inftead  of  evaporation  from  the 
furface  of  the  faow,  a depofition  of  hoar-froft  from  the  air  was  taking  place,  this  hy- 
pothesis became  untenable.  Various  furmifes  were  fuggefted  to  his  mind  on  this  fub- 
jeCt,  which  he  determined  again  to  put  to  the  teft  of  experiment.  Accordingly, 
having  got  ready  a fet  of  very  fenfible  thermometers  conftruCted  by  his  father,  with 
flattened  bores,  he  took  the  advantage  of  .a  fevere  froft  on  December  28,  1783,  to 
y commence  his  operations. 

Of  the  experiments  and  obfervations 'firft  detailed,  the  general  refult  was,  that  the 
fnow- continued  colder  than  the  air  four  feet  above  it,  only  fo  long  as  it  was  attracting 
hoar-froft  at. its  furface ; but  that  as  foon  as  this  attraction  ceafed  (indicated  by  the 
Change  from  a clear,  to  a foggy  or  cloudy  fky),  and  even  when  it  was  followed  by  a 
flow  evaporation,  the  fnow  quickly  became  as  warm  or  warmer  than  the  air. 

The  experiments  of  the  fecond  feCtion,  begun  on  Jan.  24,  1784,  were  meant  to 
idifcover,  whether  an  equal  degree  of  cold  would  not  be  produced  by  the  attraction 
<of  hoar-froft  from  the  air,  by  means  of  other  fubftances  of  a loofe  contexture. 
Trials  made  with  fand,  powdered  charcoal,  brafs  Shavings,  &c.  proved  an  equal  dif- 
pofition  in  them  to  attraCt  .hoar-froft  and  produce  cold,  with  that  of  fnow.  A large 
furface  of  quickfilver  compared  with  an  equal  one  of  fand,  Showed  lefs  power  in  thefe 
.refpeCts.  On  the  whole,  Mr.  Wilfon  thinks  himfelf  warranted  to  lay  down  thefe 
general  conclufions.  “ That,  when  bodies  attraCt  hoar-froft  from  a clear  air,  there  is 
a cold  produced  at  their  furfaces ; and  that  this  cold  does  not  originate  from  any 
■peculiar  qualities  of  bodies  upon  which  the  hoar-froft  fettles,  any  farther  than  as 
fome  bodies  are  capable  of  attracting  from  the  air  more  or  lefs  of  it  in  a given 
time:” 

“ That  the  difpofition  of  the  air  of  thus  parting  with  hoar-froft,  and  the  cold 
which  accompanies  that  feparation,  has  a conftant  dependence  upon  the  general  fe- 
irenity  of  the  atmofphere,  and  is  always  interrupted  upon  the  fky  being  overcaft  with 
rdouds  or  fogginefs,  efpecially  near  to  the  place  of  observation.” 
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In  fed.  3.  an  obfervaticn  is  noticed  the  very  reverfe  of  the  former,  in  which  an 
excefs  of  cold  at  the  furface  of  the  lnow  took  its  rife  from  evaporation.  This  hap- 
pened, however,  in  particular  circumftances  of  weather;  the  air  being  only  five 
degrees  below  freezing,  the  fky  clear,  with  a ftrong  north  wind,  and  a very  vivid 
Aurora  Borealis.  The  drynefs  of  this  wind  robbed  every  thing  of  its  hoar-frolt,  and 
therefore  no  cold  could  refult  from  its  depofition.  On  the  other  hand,  the  fnow 
evaporated  very  fait,  and  occafioned  an  excefs  of  cold  at  its  furface  of  4,  5,  or  6 
degrees. 

borne  of  the  fadls  which  occurred  during  the  courfe  of  experiments,  make  it,  in  the 
author’s  opinion,  probable,  <c  that  the  extrication  of  hoar-froft  requires  an  aftion  con- 
tinued for  forne  length  of  time,  upon  a given  portion  of  air.”  But  the  eftablifhment 
of  this  propofition,  as  well  as  the  elucidation  of  other  points  belonging  to  the  fubjedt, 
would  require  an  experimental  enquiry  directed  to  thefe  peculiar  purpofes. 


VI.  An  Account  of  the  Method  of  making  a Wine , called  by  the  Tartars  Koumifs ; with 
O If  creations  on  its  life  in  Medicine.  By  John  Grieve,  M.  D.  F.R.ti.Edin.  and  late 
Phyjician  to  the  Rujjian  Army. 

^T^HOUGH  various  writers  have  taken  notice  of  the  liquor  made  by  the  Tartars 
from  mare’s-milk,  yet,  as  Dr.  Grieve  obferves,  imperfect  or  erroneous  notions 
of  its  nature  have  hitherto  prevailed  even  among  men  of  fcience ; and  particularly  it 
has  been  thought,  that  the  faccharine  fubftance  contained  in  the  whey  was  the  foie 
caufe  of  the  fermentifcibility  of  milk.  How  far  this  is  from  being  the  cafe,  will 
appear  from  the  following  genuine  method  of  making  Koumifs , communicated  to  the 
writer  by  a Ruffian  nobleman,  and  luccefsfully  ufed  by  himfelf. 

« Take  of  frefh  mare’s  milk  of  one  day,  any  quantity;  add  to  it  a fixth  part  of 
water,  and  pour  the  mixture  into  a wooden  veffel ; ufe  then,  as  a ferment,  an  eighth 
part  of  the  foureft  cow’s  milk  that  can  be  got;  but,  at  any  future  preparation,  a 
fmall  portion  of  old  Koumifs  will  better  anfwer  the  purpofe  of  fouring ; cover  the 
veffiel  with  a thick  cloth,  and  let  it  in  a place  of  moderate  warmth ; leave  it  at  reft 
twenty-four  hours,  at  the  end  of  which  time,  the  milk  will  have  become  four,  and  a 
thick  fubftance  will  be  gathered  on  the  top ; then,  with  a ftick,  made  at  the  lower 
end  in  the  manner  of  a churnftaff,  beat  it,  till  the  thick  fubftance  above  mentioned  be 
blended  intimately  with  the  fubjacent  fluid.  In  this  fituation,  leave  it  again  at  reft 
for  twenty-four  hours  more ; after  which  pour  it  into  a higher  and  narrower  veffel, 
refembling  a churn,  where  the  agitation  muft  be  repeated,  as  before,  till  the  liquor 
appears  to  be  perfedtly  homogeneous ; and  in  this  ftate,  it  is  called  Koumifs ; of  which 
the  tafte  ought  to  be  a pleafant  mixture  of  fweet  and  four.  Agitation  muft  be 
employed  every  time  before  it  is  ufed.”  This  procefs  is  varied  in  different  places 
by  the  degree  of  heat  and  agitation,  and  the  kind  of  ferment  ufed. 

When  this  liquor  is  employed  medicinally,  it  is  given  at  pleafure  both  as  food  and 
drink ; and  fome  cafes  are  here  briefly  related,  in  which  it  proved  highly  reftorative 
in  emaciation,  hedtic,  nervous  debility,  and  incipient  phthifis.  From  the  fuccefs  in 
thefe,  Dr.  Grieve  is  induced  to  recommend  it  more  generally  as  an  antifeptic,  tonic, 
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and  reftorative.  The  paper  concludes  with  feme  account  of  a method  of  bringing 
cow’s  milk  into  a ftate  of  vinous  fermentation,  and  obtaining  from  it  a vinous  fpirit ; 
extradted  from  a Differtation  publifhed  by  Oferetfkowfkyy  who  accompanied  Lepechin 
-and  other  academicians  in  their  travels  through  Siberia  and  Tartary. 


VII.  An  Improvement  of  the  Method  of  correcting  the  obferved  Difiances  of  the  Moon  from  the 
Sun  or  fxed  Star.  By  the  Rev.  Thomas  Elliot,  Minifter  of  the  Gofpel  at  Cavers. 

H E apparent  altitudes  are  fuppofed  given,  and  the  differences  between  them 


and  the  true  altitudes  are  found  by  the  requifite  tables.  The  difference  between 


the  apparent  and  true  altitude  of  the  Moon,  call  the  corredted  parallax.  Let  the  alti- 
tudes be  fuppofed  unequal,  then, 

To  the  logarithmic  cotangent  of  half  the  fum  of  the  apparent  altitudes  add  the  loga- 
rithmic tangent  of  half  their  difference,  and  from  the  fum  fubtradt  the  logarithmic  tan- 
gent of  half  the  apparent  diftance,  the  remainder  will  be  the  logarithmic  tangent  of 
a iff  arc. 

The  fum  of  arc  ift  and  half  the  apparent  diftance,  will  be  a ad  arc. 

The  difference  of  arc  ift  and  half  the  apparent  diftance,  will  be  a 3d  arc. 

To  the  log.  tangent  of  arc  3d  add  the  log.  tangent  of  the  greater  altitude,  the  fum, 
rejecting  radius,  will  be  the  log.  cofine,  either  of  the  angle  itfelf  at  the  higher  objedt, 
between  the  other  objedt  and  the  zenith,  or  of  its  fupplement  to  1800,  as  arc  ift  is 
lefs  or  greater  than  the  half  diftance.  As  the  application  of  the  firft  and  third  cor- 
redtions  depends  on  the  quality  of  the  angles,  it  muft  be  obferved,  that,  if  arc  ift  is 
lefs  than  the  half  diftance,  the  angle  itfelf  will  be  found,  and  will  be  acute  j but  if  arc 
ift  is  greater  than  the  half  diftance,  the  angle  found  will  be  the  fupplement  of  the  angle 
at  the  higher  objedt  to  1800,  and  the  angle  itfelf  will  be  obtufe,  or  greater  than  goQ. 
Neverthelefs,  if  the  greater  altitude  is  that  of  the  Moon,  the  cofine  thus  found  is  to 
be  ufed  in  computing  the  firfi  corredtion  of  diftance. 

To  the  log.  tangent  of  arc  ad  add  the  log.  tangent  of  the  leffer  altitude,  the  fum, 
rejedting  radius,  will  be  the  log.  cofine  of  the  angle  at  the  lower  objedt,  between  the 
other  objedt  and  the  zenith,  and  will  always  be  acute. 

Thefe  two  angles  being  known,  the  feveral  corredtions  of  diftance  will  be  found  as 
follows : 

1.  To  the  arithmetical  complement  of  the  log.  cofine  of  the  angle  at  the  Moon,  add 
the  proportional  logarithm  of  the  corredted  parallax,  the  fum  will  be  the  proportional 
logarithm  of  the  firfi  corredtion,  which  is  to  be  added  to  the  apparent  diftance  if  the 
angle  at  the  Moon  is  obtufe,  and  fubtradted  if  acute. 

2.  Add  together  the  proportional  logarithms  of  the  fum  and  difference  of  the  cor- 
redted parallax  and  firfi  corredtion  of  diftance,  and  take  their  fum,  which,  for  diftindtion, 
call  the  rectangle  logarithm.  To  the  redtangle  logarithm,  add  the  conftant  logarithm 
1.5819,  and  the  log.  tangent  of  the  diftance  once  corredted,  the  fum  of  thefe  three 
logarithms,  rejedting  ten  from  the  index,  will  be  the  proportional  logarithm  of  the 
fecond  corredtion  of  diftance,  which  is  always  to  be  added,  except  the  diftance  is  more 
than  90°,  in  which  cafe  it  is  to  be  fubtradted. 
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To  half  the  rectangle  logarithm  add  the  log.  line  of  the  dillance  twice  corrected,  the 
fum,  rejeCling  ten  from  the  index,  will  be  the  proportional  logarithm  of  a correction, 
to  be  fub traded  from  the  angle  at  the  Star,  or  to  be  added  to  its  fupplement. 

3.  To  the  arithmetical  complement  of  the  log.  cofine  of  the  corrected  angle  at  the 
Star,  add  the  proportional  logarithm  of  the  Star’s  refraCtion,  the  fum  will  be  the  pro- 
portional logarithm  of  the  third  correction,  which  (contrary  to  the  jirfi)  is  to  be  fub- 
traCted  from  the  difcance,  if  the  angle  at  the  Star  is  obtufe,  and  added  if  acute. 

Thefe  three  corrections,  applied  as  above  directed,  will  give  the  true  dillance  of  the 
Moon  from  the  Sun  or  a fixed  Star. 

There  is,  indeed,  a Jecond  correction  for  the  Star’s  refraCtion,  fimilar  to  the  fecond 
correction  for  parallax;  but  in  moft  cafes  it  will  not  amount  to  T';  and  even  when 
the  Star’s  altitude  is  only  50,  and  the  dillance  only  20°,  it  will  not  exceed  : It  may, 
therefore,  generally  be  omitted.  But,  if  it  is  delired,  this  correction  may  be  found 
in  the  lame  manner  as  the  Jecond. 

4.  Add  together  the  proportional  logarithms  of  the  fum  and  difference  of  the  Star’s 
refraClion  and  third  correction  of  dillance,  the  conltant  logarithm  1.5 B 19,  and  the  log. 
tangent  of  the  dillance  thrice  corrected,  the  fum  of  thefe  four  logarithms,  rejeCling  ten 
from  the  index,  will  be  the  proportional  logarithm  of  a fourth  correction,  which,  added 
to  the  dillance,  thrice  corrected,  will  give  the  true  dillance. 

Another  method  to  find  the  angles  at  the  Moon  and  Star. 

1.  At  the  Moon. 

Add  together  the  apparent  zenith  dillance  of  the  Star,  the  apparent  zenith  dillance 
of  the  Moon,  and  the  apparent  dillance  of  the  Star  from  the  Moon’s  centre;  take 
their  fum,  half  their  fum,  and  the  difference  between  the  half  fum  and  the  zenith  dis- 
tance of  the  Star;  then  add  together  the  arithmetical  complements  of  the  log.  fines  of 
the  Moon’s  zenith  dillance  and  the  apparent  dillance  of  the  objeCls,  and  the  log.  fines 
of  the  half  fum,  and  the  difference  between  the  half  fum  and  the  zenith  dillance  of  the 
Star.  Half  the  fum  of  thefe  four  logarithms  will  be  the  log.  cofine  of  half  the  angle 
required,  which  being  doubled,  will  give  the  angle  at  the  Moon  between  the  zenith 
and  the  Star. 

2.  LTo  find  the  angle  at  the  Star. 

Add  together  the  zenith  dillance  of  the  Moon  and  Star,  and  the  apparent  dillance, 
and  take  their  fum  and  half  fum  as  before ; but  now  take  the  difference  between  the 
half  fum  and  the  zenith  dillance  of  the  Moon ; then  add  together  the  arithmetical 
complements  of  the  log.  lines  of  the  Star’s  zenith  diftance  and  the  dillance  of  the 
objeCls,  and  the  log.  fines  of  the  half  fum  and  the  difference  between  the  half  fum 
and  the  zenith  dillance  of  the  Moon.  Half  the  fum  of  thefe  four  logarithms  will  be 
the  log.  cofine  of  half  the  angle,  which,  being  doubled,  will  give  the  angle  at  the 
Star  between  the  zenith  and  the  Moon. 

In  the  fpherical  triangle  MZS , let  Z be  the  Zenith,  M,  S,  apparent  places  of 
Moon  and  Star,  let  Zp  be  a vertical  to  MS,  the  apparent  dillance  produced  if  necef- 
fary,  bifeCt  MS  in  m.  Then  (by  cafe  11.  obi.  fph.  triary)  pm  will  be  the  firll  arc. 
Half  the  bafe  added  to  pm  will  be  the  fecond  arc,  or  QpM , and  difference  of  pm  and 
half  the  bafe  or  pS  will  be  the  third  arc. 

O o 2 
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ZpM  and  ZSp  are  right  angled  triangles.  .-.  R.  x Cos.  ZMS  = Tang.  Alt.  x 
Tang.  MS  in  the  fame  manner  ZSM  is  found. 

The  parallax  in  altitude  is  found  by  the  common  proportion  Rad:  Cos.  Alt:: 
Sine  Hor.  par:  Sine  par.  in  Alt. 

Let  Lq  — parallax  in  Altitude,  Mq  ==  refrattion,  then  Lq  — Mq  = LM  the  cor- 
related parallax,  SR  = ftar’s  refraction,  then  LR  = true  diftance  of  moon  and  ftar. 
Draw  La  perpendicular  to  MS,  and  Rc  to  LS,  and  make  Ld  equal  to  LR  and 
Sb  = SL. 

ill.  correction  Ma,  diftance  once  corrected  Sa 
ad.  correction  ab,  diftance  twice  corrected  Sb  — SL 
3d.  correction  Sc,  diftance  thrice  corrected  Lc. 

4th.  correction  cct,  diftance  four  times  corrected  Ld  = LR 
Ma  = ML  x Cos.  LMS,  Rad.  = 1. 

LM  + a M LM — aM  rLa 

ab  — SL  — Sa.  Tang.  x Tang.  —————  = Tang. and  Tang. 

2 22 

SL  + Sa  SL  — Sa  2La 

- ■ x Tang.  ■ ■ ■—  = Tang. . Hence  we  have  the  tangent  of  ab  — 

2 2 2 

4 La  SL  “p  Sa 

2 Tang. r Tang.-——— 

2 2 

Since  the  corrected  parallax  can  never  exceed  56'i,  the  arcs,  fines  and  tangents  in 
triangle  LMa  may  be  taken  indifferently  for  one  another,  and  the  operations  will 
be  much  fhortened. 

The  reCtangle  logarithm  is  the  proportional  logarithm  of  Laz,  its  half  is  the  propor- 

La 

tional  logarithm  of  La,  ■ ■ ■ = LSA , which  being  fubftraCted  from  ZSM,  leaves 

Sine  LS 

ZSL  — pSi  or  dSR.  (See  Plate  X.  Fig.  5,  6.) 

The  third  correction  Sc  = SR  x cos.  cSR. 

The  fourth  correction  cd  — LR  — Lc  is  found  in  the  fame  manner  as  ab. 


VIII.  Account  of  a Remarkable  Agitation  of  the  Waters  of  Loch  Lay,  in  a Letter  from  the 
Reverend  Thomas  Fleming,  Minifier  of  Kenmore. 

ON  Sunday  the  12th  of  September  1784,  about  nine  in  the  morning,  an  unufuai 
agitation  was  obferved  in  Loch  Lay.  Near  the  village  of  Kenmore  is  a bay,  the 
greater  part  of  which  is  very  fhallow,  and  the  reft  very  deep,  at  the  extremity  of 
the  bay  the  water  was  obferved  to  retire  above  five  yards  within  its  ordinary 
boundary,  and  in  about  four  or  five  minutes  to  return  again.  This  was  repeated 
three  or  four  times  within  a quarter  of  an  hour,  when  all  at  once  the  water  rufhed 
from  the  eaft  and  weft,  in  oppofite  currents  acrofs  the  bay,  and  about  the  edge  of 
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the  deep  part  rofe  in  the  form  of  a great  wave,  leaving  the  bottom  of  the  bay  dry, 
to  the  diftance  of  between  90  and  100  yards  from  its  natural  boundary.  When  the 
eppofite  currents  met  they  made  a clalhing  noife,  and  the  ftrongeft  impulfe  being 
from  the  eaft,  the  wave  rolled  ilowly  weftward,  diminilhing  as  it  went  for  the  fpace 
of  five  minutes,  when  it  wholly  difappeared.  The  water  continued  to  ebb  and  flow  in 
about  the  fpace  of  feven  minutes  for  two  hours,  when  it  fettled  into  its  ordinary 
level 

At  the  fame  time  a river,  north  of  the  bay,  was  feen  to  run  back,  and  its  channel 
was  left  dry  about  twelve  feet  from  either  edge.  Under  a bridge  the  current  failed 
and  left  the  bed  of  the  river  dry,  where  there  had  been  before  eighteen  inches  of  water. 
During  the  whole  time  the  weather  was  calm,  and  both  that  and  the  preceding  day 
the  barometer  flood  at  29 i inches.  For  five  fucceeding  days  the  ebbing  and  flowing 
continued,  but  not  in  the  fame  degree,  and  a fimilar  agitation  was  remarked  at  in- 
tervals till  the  15th  of  Odlober,  fince  which  no  fuch  thing  has  been  obferved.  No 
motion  of  the  earth  was  felt  in  the  neighbourhood,  or  any  agitation  of  the  waters  but 
near  Kenmore. 


IX.  AbjWaEl  of  a Regijler  of  the.  Weather , kept  at  Branxholm  fir  Ten  Tears , ending 
December  31,  1783.  Communicated  by  the  Duke  of  Buccleugh. 

IN  the  regifter  from  which  this  abftradb  is  taken,  the  numbers  were  marked  every 
day  at  nine  o’clock  A.  M.  The  quantity  of  rain  was  meafured  by  means  of  a tin 
cylinder,  guarded  by  a wooden  box,  and  funk  in  the  earth,  into  which  the  rain 'was 
received  through  a funnel,  whereof  the  area  was  quadruple  that  of  the  cylinder.  A 
gage,  which  floated  on  the  furface  of  the  water  in  the  cylinder,  had  a rod  fixed  to  it, 
divided  into  inches  and  tenths,  which  pafied  through  the  pipe  of  the  funnel.  The 
fourth  part  of  the  rife  of  this  index  marked  the  depth  of  rain  which  had  fallen  fince  the 
lafl  obfervation,  and  thefe  obfervations  were  generally  made  once  in  twenty- four 
hours. 

Branxholm  is  fituated  on  the  Tiviot,  about  ten  miles  from  its  fource,  and  near  the 
ridge  from  which  the  country  declines  toward  the  eaft  and  weft  feas.  It  is  about  forty  - 
four  miles  S.  W.  by  W.  of  Berwick,  and  thirty-five  N.  E.  of  the  head  of  the  Solway 
frith. 

Tables  are  given  for  every  year,  having  a line  for  each  month,  in  the  fame  manner 
as  an  abftrad  is  given  in  the  following  table,  for  all  the  years. 
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Abftradt  of  all  the  preceding  Years. 


Year. 

Rain. 

Barom. 

Therm. 

Wind, 

E‘y  W*y 

Days. 

r774> 

29.250 

29.225 

185 

180 

T775> 

38.573 

28.956 

45.8500 

99 

2 66 

1776, 

26.295 

29.147 

44.3100 

1 1 1 

225 

i777» 

2 9-533 

29-T33 

43.8400 

140 

225 

.1778, 

36.400 

29.035 

44.8880 

132 

233 

i779> 

3i-692 

29.125 

46.1900 

112 

&3  . 

1780, 

25.500 

29.08  5 

44.4450 

139 

227 

1781, 

29.300 

29.185 

46.0000 

136 

22  9 

1782, 

38.200 

29.061 

42.6070 

154 

21 1 

J7^3> 

3I-725 

29.107 

45.0449 

125 

240 

Medium  of  10  Years, 
Ditto,  9 Years 

31.648 

29.106 

44-7930 

r33-3 

23I-9 

’ 

r Comparative  View  of  the  Depth  of  Rain  at  Branxholm , Dalkeith , and  Langholm,  for  flue 

Tears. 

The  rain  at  all  thefe  places  was  meafured  as  has  been  defcribed  above. 


1773 

• 

1774 

1775 

1776. 

1777 

Month. 

Dalk. 

Branx. 

Lang. 

Dalk. 

Branx. 

Lang. 

Dalk. 

Branx. 

Lang. 

Dalk. 

Branx. 

Lang. 

Dalk. 

Branx. 

Lang. 

Jan. 

3-25° 

4.100 

5.200 

4.400 

0.30c 

1.150 

3-375 

5-350 

7.200 

O 

O 

O 

Snow  lies 

t.025 

1.875 

0.200 

Feb. 

1.000 

2-375 

2.500 

2.150 

3-425 

3.200 

2.200 

4.600 

5.100 

3.650 

6.870 

5-475 

0-975 

3-383 

3.500 

March. 

1.050 

i.35o 

1 .600 

0-375 

O.750 

0.525 

0.125 

2.450 

3.800 

1.325 

1-375 

2.600 

1.825 

1-550 

1.000 

April, 

2.400 

3.200 

3.900 

1.200 

1.900 

3-275 

0.400 

0.700 

1.200 

0.925 

1-55° 

0.225 

3.525 

2.825 

4.500 

May, 

1.525 

2.000 

1.200 

i.6oo 

3.450 

2.625 

1.250 

1-475 

0.500 

0.400 

0.725 

0-375 

0.650 

1 .800 

3.250 

June, 

1.600 

1.125 

1.000 

3.100 

3.600 

3.025 

0.300 

1.500 

0.400 

‘•775 

1-375 

0.625 

1.800 

2.450 

4.000 

July, 

1.200 

0,752 

1.100 

1.600 

2.450 

5.000 

6.175 

3-573 

3-oco 

2.900 

3.425 

3.125 

2-350 

2.050 

2.325 

Aug. 

1.800 

1.850 

3.425 

3.675 

4.500 

1-450 

3-050 

4.425 

6.000 

1.900 

2.900 

5.225 

i-575 

2.450 

4.250 

SfPt- 

4-425 

4.600 

8.300 

2-350 

3-350 

5-975 

2.825 

4.300 

4.500 

1.675 

2.750 

5.500 

1.750 

0.750 

2.150 

Utt. 

1-475 

6.125 

6.125 

iii75 

0.950 

0.875 

6.125 

4.550 

2.700 

1.300 

1.800 

4M25 

4.600 

7.400 

6.750 

Nov. 

3-175 

1-55° 

2.900 

1.225 

2.250 

2.100 

3- 45° 

4.000 

2.200 

1.200 

2.450 

4.225 

1.800 

2-750 

4.650 

Dec. 

2-575 

3-625 

1.600 

2.1  25 

2.325 

2.205 

0.275 

1.650 

2.700 

1.900 

1.875 

2.361 

0.950 

0.250 

0.375 

Dalkeith  lies  44  Miles  N.  by  Ej  and  Langholm  20  S.  by  W.  from  Branxholm. 
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Refult  of  the  preceding  comparifon. 


Year. 

Dalkeith. 

Branxholm 

Langholm. 

177  3> 

25-473 

32.652 

38.850 

i774> 

27.925 

29.250 

34.405 

H75> 

29.550 

3^573 

39.3OO 

1776, 

20.650 

26.295 

34.161 

I777> 

22.025 

29-533 

36.950 

Medium 

25.T246 

31.2606 

36.7333 

X.  Theory  of  the  Earth  or  an  Invefiigation  of  the  Laws  obfervable  in  the  Compojition , 
Diffolution , and  Reftoration  of  Land  upon  the  Globe.  By  James  Hutton,  M.D . 
F.R.S.  Edin.  &c. 

PART  I. 

“ T T is  not  only  by  feeing  thofe  general  operations  of  the  globe  which  depend  upon 
its  peculiar  conftrudtion  as  a machine,  but  alfo  by  perceiving  how  far  the  parti- 
culars, in  the  conftrudtion  of  that  machine,  depend  upon  the  general  operations  of  the 
globe,  that  we  are  enabled  to  underftand  the  conftitution  of  this  earth  as  a thing  formed 
by  defign.  We  fhall  thus  alfo  be  led  to  acknowledge  an  order,  not  unworthy  of 
Divine  Wifdom,  in  a fubjedt  which,  in  another  view,  has  appeared  as  the  work  of 
chance,  or  as  abfolute  diforder  and  confufion. 

“To  acquire  a general  or  comprehenfive  view  of  this  mechanifm  of  the  globe,  by 
which  it  is  adapted  to  the  purpofe  of  being  a habitable  world,  it  is  necefiary  to  diftin  ' 
guifh  three  different  bodies  which  compofe  the  whole.  Thefe  are,  a folid  body  of 
earth,  an  aqueous  body  of  fea,  and  an  elaftic  fluid  of  air. 

“ It  is  the  proper  fhape  and  difpofition  of  thefe  three  bodies  that  form  this  globe  into 
a habitable  world  ; and  it  is  the  manner  in  which  thefe  conftituent  bodies  are  adj lifted 
to  each  other,  and  the  laws  of  adtion  by  which  they  are  maintained  in  their  proper 
qualities  and  refpedtive  departments,  that  form  the  theory  of  the  machine  which  we 
are  now  to  examine.” 

Let  us  begin  with  fome  general  {ketch  of  the  particulars  now  mentioned, 
i ft,  “ There  is  a central  body  in  the  globe,”  which  may  be  confidered  as  the  fupport 
of  what  is  more  external  and  vifible.  It  has  been  fuppofed  folid  and  inert.  This  is 
mere  conjedture;  and  after  having  examined  the  furface  more  ftridtly,  and  formed 
conclufions  concerning  changes  tranfadled  in  more  central  p^rts,  we  fhall  probably  find 
reafon  to  change  this  opinion. 

idly,  “ We  find  a fluid  body  of  water.”  This  yields  the  means  of  life  and  motion 
to  many  animals ; is  the  fource  of  the  growth  and  circulation  to  organized  bodies,  by 
being  the  receptacle  of  rivers,  and  the  fountain  of  our  vapours. 

^dly,  “We  have  an  irregular  body  of  land  raifed  above  the  level  of  the  ocean.” 
This  is  the  fmalleft  but  the  moft  interefting  part  of  the  globe;  for  by  virtue  of  this 
land,  animal  and  vegetable  fife  are  fuftained. 


Laftly, 
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Lajtly , <c  We  have  a furrounding  body  of  atmofphe/e  which  completes  the  globe.” 
There  is  hardly  an  operacion  on  tire  furlaoe  of  the  earth  which  is  not  conducted  or 
promoted  by  its  means. 

The  author  next  takes  a fhort  view  of  thofe  powers  by  which  motion  is  produced, 
and  activity  procured  to  the  mere  machine.  He  then  confines  his  view,  more  par- 
ticularly, to  that  part  of  the  globe  which  we  inhabit. 

“ A folid  body  of  land  could  not  have  anfwcred  the  purpofe  of  a habitable  world  ; for 
a foil  is  neceffary  to  the  growth  of  plants ; and  a foil  is  nothing  but  the  materials  col- 
lected from  the  deftruCtion  of  the  folid  land.  Therefore,  the  furface  of  this  land, 
inhabited  by  man,  and  covered  with  plants  and  animals,  is  made  by  nature  to  decay, 
in  diffolving  from  that  hard  and  compaCt  fate  in  which  it  is  found  below  the  foil;  and 
this  foil  is  neceffarilv  wafhed  away,  by  the  continual  circulation  of  the  wrater  running 
from  the  fummits  of  the  mountains  towards  the  general  receptacle  of  that  fluid.” 

1 hus  the  whole  furface  of  the  earth  is  in  a conftant  ftate  of  change.  Mountains 
levelled,  and  vallies  forming  out  of  their  ruins,  whiift  the  moving  waters  carry  part  to 
the  dcepefl  regions  of  the  ocean.  Hence  we  may  fo^efee  an  end  to  this  beautiful 
fabric ; u an  end,  arifing  from  no  error  in  its  conftitution  as  a world,  but  from  that 
.deflruflability  of  its  1 and,  fo  neceffary  for  the  oeconomy  of  life  and  vegetation.” 

So  far  the  world  has  been  confidered  as  a mere  machine,  conftruCted  upon  chemical 
and  mechanical  principles,  and  adapted  to  a particular  end.  But  is  it  to  be  confidered 
in  this  view  alone  ? “ Or  may  it  not  alfo  be  confidered  as  an  organized  body  ? Such 
as  has  a conflitu  ion,  in  which  the  neceffary  decay  is  naturally  repaired,  in  the  exertion 
of  thofe  productive  powers  by  which  it  had  been  formed.” 

In  what  follows  we  are  to  examine  the  conftruCtion  of  the  prefent  earth,  in  order 
to  underhand  the  natural  operations  of  the  time  paft,  to  acquire  principles  by  which 
we  may  judge  of  future  events,  how  the  world  goes  to  decay,  and  by  what  means  ir 
is  likely  to  be  renovated. 

The  folid  parts  of  the  gloke  are,  in  general,  campofed  of  fand,  of  gravel,  of  argil- 
laceous and  calcareous  flrrata,  or  of  thefe  combined  with  other  fubflances.  The 
firfl  is  feparated  by  ftreams  and  currents,  the  fecond  is  formed  by  attrition,  and  the 
ftratas  of  clay  and  marie  formed  by  depoflrion.  So  far,  therefore,  we  fee  the  efFeCts 
of  the  water,  winds,  and  tides,  in  the  formation  of  the  earth. 

But  that  which  throws  mod  light  on  the  origin  of  the  earth  is,  the  immenfe  quan- 
tity of  calcareous  matter  which  belonged  to  animals,  and  its  connection  with  the  other 
parts  of  the  land.  For  it  is  to  be  proved,  that  all  thefe  calcareous  bodies  belonged 
to,  and  were  produced  in  the  fea. 

Marks  and  remnants  of  marine  animals  are  found  in  the  molt  folid  parts  of  the 
earth,  confequently  thofe  folid  parts  have  been  formed  after  the  ocean  was  inhabited 
by  thofe  animals. 

The  author  then  continues  to  profecute  his  refearches  into  the  origin  of  thefe  im- 
menfe ftrata  of  calcareous  matter,  which,  whether  they  be  on  the  top  of  the  Alps  or 
Andes,  or  in  the  bowels  of  the  earth,  all  fhew  unequivocal  marks  of  a marine  origin. 

The  general  amount  of  his  reafoning  is  this,  “ that  nine  tenths,  perhaps,  or  ninety- 
nine  hundredths  of  this  earth,  fo  far  as  we  fee,  have  been  formed  by  natural  operations 
of  the  globe,  in  collecting  loofe  materials,  and  depofiting  them  at  the  bottom  of  the 
fea,  confolidating  thofe  collections  in  various  degrees,  and  either  elevating  thofe  mafles 
above  the  level  on  which  they  were  formed,  or  lowering  the  level  of  die  fea.” 
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The  author  negle&s  the  confideration  of  the  origin  and  formation  of  granite,  as 
he  does  not  think  it  of  diffident  confequence  to  lay  the  foundation  for  any  general 
rule. 

Having  thus  difpofed  the  whole  furface  of  the  land  under  the  waters,  the  next  quef- 
tion  is,  how  the  continents  and  high  lands  have  been  created. 

This  involves  another  quedion  equally  curious,  namely,  the  nature  of  thofe  powers 
by  which  the  loofe  materials,  as  fubdding  from  the  waters,  are  formed  into  the  moil 
perfect  folid,  having  no  water,  nor  vacuity,  between  their  condiment  parts.  If  this 
procefs  be  carried  on  at  the  bottom  of  the  ocean,  or  in  the  bowels  of  the  earth,  we 
cannot  acquire  a true  knowledge  of  its  caufes ; but  dill  we  have  the  means  of 
reafoning  from  didant  events,  and  confequently  of  difcovering  the  caufes  of  thole 
events  of  which  we  fee  the  effedtrs. 

That  the  nature  of  the  confolidating  power  lies  beyond  the  limits  of  our  obfervation 
is  evidenr  j becaufe  every  confolidated  mafs  upon  the  furface  of  the  earth  is  in  a 
date  of  decay,  although  the  various  natures  of  thofe  bodies  admit  of  that  procefs  in 
diderent  degrees.* 

P A R T II. 

An  Invejligation  of  the  Natural  Operations  employed  in  confolidating  the  Strata  of  the  Globe. 

There  are  only  two  ways  in  which  porous  or  fpongy  bodies  can  be  confolidated ; 
the  one  is  fimple  congelation  from  a duid  date,  the  other  is  accretion , and  this  includes 
a feparatory  operation.  Each  of  thefe  precedes  prefuppofes  duidity,  and  that  may 
have  taken  place  either  by  means  of  heat,  or  with  the  affidance  of  a mendruum. 

ct  The  drata  at  the  bottom  of  the  fea  are  to  be  conddered  as  having  been  confoli- 
dated either  by  aqueous  folution  and  crydallization,  or  by  the  effedt  of  heat  and  fu- 
don.”  The  author  enters  into  a minute  invedigation  of  thefe  points,  and  rejedts  the 
brd,  as  being  entirely  incapable  of  accounting  for  all  the  phenomena ; for  beddes  the 
difficulty  of  conceiving  how  the  water  contained  in  the  cavities  which  it  has  to  con- 
folidate,  ffiould  be  feparated  in  proportion  as  it  performs  its  tafk,  we  have  other  in- 
furmountable  ones  to  explain,  fuch  as  the  Ending  many  confolidating  matters  to  be 
fuch  as  are  not  l'oluble  in  water ; for  indance,  duors,  filicious  and  bituminous  matters, 
metallic  fubdances,  with  their  endlefs  mixtures  and  fulphureous  compofitions. 

But  every  difficulty  is  at  once  removed,  by  fuppodng  confolidation  to  be  the 
effedts  of  heat  and  fudon.  “ The  loofe  and  difcontinuous  body  of  a dratum  may  be 
clofed  by  means  of  foftnefs  and  compreffion ; the  porous  drudture  of  the  materials 
may  be  confolidated,  in  a fimilar  manner,  by  the  fudon  of  their  fubdance ; and  fo- 
reign matter  may  be  introduced  into  the  open  drudture  of  drata,  in  form  of  deam  or 
exhalation,  as  well  as  in  the  duid  date  of  fudon ; confequently,  heat  is  an  agent  com- 
petent for  the  confolidation  of  drata,  which  water  alone  is  not.  If,  therefore,  fuch 
an  agent  could  be  found  adting  in  the  natural  place  of  drata,  we  mud  pronounce  k 
proper  to  bring  about  that  end.” 

This  opinion  is  fupported  by  an  examination  of  nature.  Before  entering  on.  this 
examination,  the  author  obferves,  that  there  are  two  different  kinds  of  fubdances, 
filicious  and  fulphureous , bodies  with  which  every  confolidated  dratum  of  the  globe  is 

P p intimately 

* Stalaftical,  and  Tome  ferruginous  concretions,  feem  to  form  an  exception  to  this.  But  this  objection 
arifes  from  a partial  view  of  things:  for  the  concretion  is  only  temporary,  and  in  confequence  of  loin- 
tion,  and  it  is  followed  by  dilfolution,  jwhich  will  be  confidered  afterwards. 
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intimately  mixed,  or  connected.  Now  there  is  no  proof  whatever  that  any  of  thefe 
fubftances  can  either  be  diiTolved  in,  or  cryftallized  from  water.  On  the  other  hand, . 
we  have  many  proofs  of  the  penetration  of  flinty  matter  in  a ftate  of  fuiion  into  other.  - 
bodies,  fueh. as  inhibited  pieces  of  flint  in  chalk  or  land,  and  foflil  wood  penetrated 
with  filicious  matter. 

The  next  ftep  is  to  examine  fulphureous  fubftances  with  regard  to  their  folubility 
in  water,  and  their  power  of  confolidating.  “ Thefe  fubftances  are  of  two  kinds  i 
the  one  more  Ample,  the  other  more  compound,”  but  both  infoluble  in  water. 

The  firft  confifting  of  phlogifton  with  acids,  or  metallic  matters,  fuch  as  fulphur 
and  all  metals  properly  fo  called  ; the  fecond,  oily  matters  from  vegetables,  forming 
mineral  bitumens. 

With  regard  to  the  flrft,  no  one  can  fuppofe  that  the  mineralizing  with  fulphur 
can  be  performed  by  aqueous  folution,  but  by  heat  or  fufion.  The  author  then 
mentions  feveral  fpecimens  of  combinations  of  metallic  fubftances  with  earths  and 
fpars  of  different  bafis,  to  ferve  as  further  proofs  of  his  opinion.  Pie  then  proceeds 
to  the  fecond  fpecies  of  inflammable  bodies,  called  oily  or  bituminous,  which  are 
found  varioufly  mixed  with  other  mineral  fubftances.  Thefe  are  naturally  formed  by 
the  procefs  of  vegetation,  and  collected  and  formed  into  ftrata  at  the  bottom  of  the 
fea,  where,  from  the  eflfedts  of  heat,  they  are  more  or  lefs  changed.  T he  moft  com- 
mon caufe  of  this  change  is  evaporation  or  diftillation  of  their  more  volatile  parts. 
This  is  fupported  by  every  appearance  of  thefe  fubftances,  for  all  the  parts  are  often 
found  feparate. 

Hitherto  the  arguments  employed  for  proving  confolidation  to  be  the-  effefls  of 
heat  and  fufion,  have  been  chiefly  taken  from  the  infolubility  of  the  confolidated  fub- 
ftances in  water.  ‘f  But  there  are  found  in  the  mineral  kingdom  many  folid  mafles 
of  fal:  gem,  which  is  a foluble  fubftance.”  How  does  this  affeft  the  prefent  theory? 
The  author  examines  the  appearance  of  the  fait  rock  in  Chefhire,  which  lies  in  ftrata 
of  red  marie,  with  which  it  is  varioufly  tinged.  This  colouring  matter  obferves  a 
certain  regularityin  its  feparation,  and  “ gives  to  the  perpendicular  febtian  of  the  rock  . 
a.  diftinguifhable  figure  in  its  ftrubture.”  Towards  the  bottom  only  it  had  a ftratified 
appearance  ; at  the  top  it  was  all  compofed  of  concentric  circles,  which  appeared  like 
the  feftion  of  a mofs,  altogether  compofed  of  concentric  fpheres,  like  what  we  often 
fee  in  agates.  This  appearance  is  altogether  inexplicable  on  any  other  principles 
than  thofe  of  perfect  fluidity,  or  fufion  of  the  fait,  and  the  attractions  and  repulfions 
of  the  contained  fubftances.  This  is  further  confirmed  by  the  defcription  of  an  alka- 
line fait  found  in  a mineral  ftate,  an  account  of  which  is  publifhed  in  the  Philof. 
Tranf.  for  1771.  In  addition  to  this,  many  other  fads  might  be  added,  but  there  is 
one  which  is  peculiarly  diftinCt,  and  allows  an  accurate  defcription.  It  is  a fpecies 
of  iron  ftone,  commonly  found  in  argillaceous  ftrata,  attendant  on  coal,  both  in  En- 
gland and  Scotland.  The.  fpecies  which  the  author  defcribes  is  found  at  Aberlady,  in 
Eaft  Lothian  ; and  as  he  efteems  it  much  as  a teftimony  of  the  truth  of  his  opinions, 
we  give  the  defcription  of  it  in  his  own  words. 

“ The  form  of  thefe  iron  ftones  is  that  of  an  oblate  or  much  comprefled  fphere,  and 
the  fize  from  two  or  three  inches  diameter  to  more  than  a foot.  In  the  circular  or 
horizontal  feCfion,  they  prefent  the  moft  elegant  feptarium.  (Plate  XI.  Fig.  1.) 
and,  from  the  examination  of  this  particular  ftruCture,  the  following  conclufions  may 
be  drawn, 

•oi.‘i  i ft,  “ That-- 
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\Jly  “ That  the  fepta  have  been  formed  by  the  uniform  contraction  of  the  internal 
parts  of  the  done,  the  volume  of  the  central  parts  diminifhing  more  than  that  of  the 
circumference ; by  this  means,  the  feparations  of  the  done  diminifh  in  a progrefiion 
from  the  centre  towards  the  circumference. 

idly,  “ That  there  are  only  two  ways  in  which  the  fepta  muft  have  received  the  fpar 
with  which  they  are  filled,  more  or  lefs  ; either,  \fl,  by  infinuation  into  the  cavity  of  the 
fepta  after  thefe  were  formed ; or,  idly,  by  feparation  from  the  fubdance  of  the  done, 
at  the  fame  time  that  the  fepta  were  forming. 

ct  Were  the  fird  fuppofition  true,  appearances  would  be  obfervable,  lhewing  that 
the  fparry  fubdance  had  been  admitted,  either  through  the  porous  druCture  of  the 
-done,  or  through  proper  apertures  communicating  from  without.  Now,  if  either 
one  or  other  of  thefe  had  been  the  cafe,  and  that  the  done  had  been  confolidated  from 
no  other  caufe  than  concretion  from  a didolved  date,  that  particular  druCture  of  the 
done,  by  means  of  which  the  fpar  had  been  admitted,  mud  appear  at  prefen t upon 
an  accurate  examination. 

<f  This,  however,  is  not  the  cafe,  and  we  may  red  the  argument  here.  The  fepta 
reach  not  the  circumference ; the  furface  of  the  done  is  folid  and  uniform  in  every 
part ; and  there  is  not  any  appearance  of  the  fpar  in  the  argillaceous  bed  around  the 
done. 

tc  It  therefore necefiarily  follows,  that  the  contraction  of  the  iron  done,  in  order  to 
form  fepta,  and  the  filling  of  thefe  cavities  with  fpar,  had  proceeded  pari  pajfu-,  and 
that  this  operation  had  been  brought  about  by  means  of  fufion,  or  by  congelation 
from  a date  of  fimple  fluidity  and  expanfion.” 

There  is  another  fact  worthy  of  attention.  It  is  the  crydallizations  in  the  cavities 
of  clofe  bodies,  fuch  as  in  thofe  balls  of  hollow  agate  found  in  general  near  Deux- 
Ponts.  u 

From  the  examination  of  a number  of  thofe  bodies  the  following  conclufions  are 
drawn : 

i ft,  cc  That  concretion  had  proceeded  from  the  furface  inwards,”  the  figure  of  the 
external  coats  always  determining  thofe  within,  and  never  the  contrary. 

idly.  That  the  cavity  contains  nothing  which  did  not  exid  when  the  agate  was 
formed. 

?,dly.  That  the  contents  mud  have  been  in  a fluid  date. 

Lajlly , That  as  this  fluid  date  could  not  have  been  the  effect  of  folution  in  a men- 
ftruum,  it  mud  have  been  from  heat  and  fufion. 

The  evidence  for  this  univerfal  application  of  fubterraneous  heat,  in  the  fufion  of 
all  mineral  bodies,  having  been  confidered,  we  are  next  to  give  examples  of  drata 
confolidated  without  the  introduction  of  foreign  matter,  merely  by  the  fufion  of  their 
own  materials.  T or  this  purpofe  the  filiceous  and  calcareous  feem  the  mod  proper  for 
invefiigation,  as  being  the  mod  abundant.  Of  the  fird  kind  there  are  every  where 
innumerable  examples,  which  it  is  needlefs  to  defcribe.  Of  the  fecond,  which  is  not 
fo  common,  the  author  takes  the  Spanifh  marble  as  an  example.  This  marble  is 
compofed  of  fragments  of  other  marbles,  among  which  are  fome  oolite  and  fome 
dwll  marble.  1 hat  this  compound  has  been  confolidated  by  fufion,  he  thinks  is 
proved  by  this ; that  befides  the  general  conformation  of  thofe  hard  bodies,  fo  as  to 
be  perfectly  adapted  to  each  other’s  lhape,  there  is  a mutual  indentation  of  the  dif- 
ferent pieces  of  gravel  into  each  other,  exactly  refembling  the  futures  in  the  cranium. 

P p 2 T he 
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The  next  point  is  to  prove  that  this  operation  was  univerfal  in  confolidating  the 
whole  earth  in  the  various  degrees.  This  is  exemplified  by  chalk,  which  is  to  be 
found  in  all  gradations  from  marble  to  loofe  chalk,  in  this  general  account  one  body 
( granite ) Teems  to  have  been  omitted.  That  this  has  once  been  in  a ftate  of  fufion, 
he  proves  by  the  appearances  of  one  fpecies  of  it  found  near  Portl'oy,  in  the  road  to 
Huntly. 

“ Upon  the  whole  (he  adds)  whether  granite  be  confidered  as  a ftratum  or  irre- 
gular mafs,  whether  as  a mixed,  or  as  the  feparation  of  fubftances  which  had  been 
mixed,  there  is  fufficient  proof  of  its  having  been  confolidated  by  means  of  fufion,  and 
in  no  other  manner.” 

What  the  author  confiders  as  another  clear  and  decifive  teftimony  of  the  truth  of 
his  opinion,  is,  the  formation  of  veins  or  fiffures,  which  he  conceives  to  have  hap- 
pened from  the  unequal  degrees  of  contradtion  in  the  cooling  of  the  confolidated 
maffes,  and  which  are  not  to  be  accounted  for  on  the  fuppofition  of  folution. 

PART  III. 

Inveftigations  of  the  Natural  Operations  employed  in  the  Production  of  hand  above  the 

Surface  of  the  Sea. 

It  is  certain  that  our  higheff  lands  fhow  marks  of  their  having  been  once  at  the 
bottom  of  the  fea,  therefore,  in  explaining  this,  we  have  no  alternative,  but  either 
to  fuppofe  flrata  elevated  by  the  power  of  heat  above  the  level  of  the  prefent  fea,  or 
the  furface  of  the  ocean  reduced  many  miles  below  the  height  at  which  it  had  been 
during  the  formation  of  the  land  which  we  inhabit. 

If  the  ftrata  which  are  framed  at  the  bottom  of  the  fea,  and  which  were  neceffarily 
horizontal,  be  eredted  with  an  expanfive  power  adting  below,  we  may  expedt  to  find 
every  fpecies  of  fradture,  diflocation,  and  contortion,  in  thofe  bodies : now  this  is 
adtually  the  cafe  with  the  ftrata  of  the  globe. 

We  are  to  conclude,  therefore,  that  the  land  which  we  inhabit  has  been  elevated 
by  the  fame  power  that  confolidated  it.  “ This  agent  is  matter  adluated  by  extreme 
heat,  and  expanded  with  amazing  force.” 

In  this  cafe,  fome  of  the  expanded  matter  might  be  expedted  to  be  found  con- 
denfed  in  the  bodies  which  have  been  heated  by  the  igneous  vapours,  and  the  foreign 
matter  thus  introduced  into  the  fradtures  and  feparations  of  thefe  maffes.  Hence  the 
origin  of  all  metallic  veins.  Thefe  are  to  be  confidered  as  in  relation  to  their  form, 
and  in  relation  to  their  contents.  They  differ  from  the  fiffures  of  confolidated  ftrata 
in  this,  that  they  appear  to  have  been  caufed  by  fome  extrinfic  caufe,  and  are  mere 
fradtures  and  diflocations ; whereas  the  other  has  arifen  from  a caufe  in  the  body  itfelf, 
the  irregular  contradtion  of  the  fluid  mafs. 

Befides  the  appearance,  the  contents  indicate  the  exertion  of  heat,  for  they  are  all 
of  the  nature  of  thofe  which,  in  the  former  part  of  the  paper,  were  confidered  as  being 
inftrumental  in  the  confolidation  of  ftrata. 

Speaking  of  the  force  of  this  general  caufe,  the  author  fays,  “ When  fire  burfts 
forth  from  the  bottom  of  the  fea,  and  when  the  land  is  heaved  up  and  down,  fo  as  to 
demolifh  cities  in  an  inftant,  and  fplit  afunder  rocks  and  folid  mountains,  there  is  no 
one  but  muft  fee  in  this  a power  which  may  be  fufficient  to  accomplifh  every  view  of 

nature 
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nature  in  eredling  land,  as  it  is  fituated  in  the  place  moil  advantageous  for  that 
purpofe.” 

Are  thefe  operations  of  heat  accidental  ? Or  are  they  conftant  and  natural  to  the 
globe  for  the  produflion  of  land  ? The  anfwer  is  plain : “ They  remain  at  prefent 
with  undiminifhed  adlivity,  or  in  the  fulnefs  of  their  power.” 

PART  IV. 

Syftem  of  Decay  and  Renovation  in  the  Earth . • 

“ It  is  neceffary  for  a living  or  inhabited  world,  that  this  fhould  confift  of  land  and 
water*  It  is  alfo  neceffary,  that  the  land  lhould  be  folid  and  liable,  refilling,  with 
great  power,  the  violent  efforts  of  the  ocean.;  and,  at  the  fame  time,  that  this  folid 
land  lhould  be  refolved  by.  the  influence  of  the  fun  and  atmofphere,  fo  as  to  decay, 
and  thus  become  a foil  for  vegetation.  But  thefe  general  intentions  are  perfedlly  ful- 
filled in  the  conllitution  of  our  earth,  which  has  been  now  invelligated.  This  great 
body  being  formed  of  different  mixed  maffes,  having  various  degrees  ofhardnefs  and 
folubility,  proper  foil  for  plants  is  fupplied  from  the  gradual  resolution  of  the  folid 
parts ; fertility  in  thofe  foils  arifes  from  the  mixture  of  different  elementary  fubllances ; 
and-ftability  is  procured  to  that  vegetable  world,  by  the  induration  of  certain  bodies, 
thole  rocks  and  Hones,  which  protedl  the  fofter  maffes  of  clay  and  foil.” 

In  this  manner  alfo  may  be  explained  thofe  natural  appearances  which  diverfify  the 
earth  for  the  ufe  of  organized  living  bodies.  Such  are  the  diftindtions  of  mountains, 
lakes,  valleys,  rivers,  &c.  All  thefe  are  the  effedls  of  Heady  caufes. 

The  next  objedl  of  enquiry  is,  the  nature  of  thofe  operations  of  the  globe,  during 
the  time  that  the  prefent  earth  was  forming  at  the  bottom  of  the  fea,  and  what  the 
lource  of  all  thofe  materials  is  from  which  the  folid  land  has  been  formed. 

From  examining  the  materials  of  which  the  different  Hrata  of  the  earth  are  formed, 
fuch  as  the  calcareous  part,  the  gravel  and  fand,  or  filiceous,  and  the  clay,  or  argila- 
ceous.  Dr.  Hutton  thinks  we  have  reafon  to  conclude,  that,  during  the  time  this 
land  was  forming  by  the  colledlion  of  its  materials,  there  muff  have  been  a former 
land  containing  fimilar  materials.  But  what  chiefly  tends  to  illuffrate  this,  is,  that 
there  had  then  been  a race  of  animated  beings,  which  propagated  their  fpecies,  and 
which  have  continued  to  this  day.  Of  the  exiffence  of  thefe  animals,  there  are  plenty 
of  well  known  proofs.  But  vegetables  are  neceffary  for  the  exiffence  of  animals ; 
thefe,  therefore,  muff  alfo  have  exifted.  And  of  this  we  have  frequent  evidence,  in 
sthe  fpecimens  of  foflil  wood,  and  the  impreffions  of  leaves  and  other  parts  of  plants. 

Having  thus  afcertained  the  exiffence  of  a former,  as  well  as  the  produdtion  of  the 
prefent  earth,  it  is  evident  that  there  are  two  operations  neceffarily  confecutive.  The 
formation  of  the  prefent  earth  neceffarily  involves  the  deftrudtion  of  continents  in  the 
old  world. 

The  next  objedl  of  enquiry  which  the  author  confiders,  is  the  time  neceffary  for 
thefe  great  changes.  Now  the  formation  of  the  future  land  can  never  be  invelligated, 
as  its  operations  lie  beyond  the  evidence  of  our  fenfes.  But  it  is  not  fo  with  the  decay, 
which  he  concludes  from  the  examination  of  rocks,  iflands,  and  ifthmufes,  &c.  defcribed 
in  the  time  of  the  Greeks  and  Romans,  and  Hill  extant;  he  concludes,  we  fay,  that 
this  decay  is  fo  extremely  flow,  that  we  cannot  find  a meafure  of  the  quantity,  in  order 
to  form  an  eftimate. 


We 
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<f  We  have  now  got  to  the  end  of  our  reafoning ; we  have  no  data  further  to  conclude 
immediately  from  that  which  actually  is.  But  we  have  got  enough;  we  have  the  fatis- 
fadtion  to  find,  that  in  nature  there  is  wifdom,  fyftem,  and  confiftency.  For  having,  in 
the  natural  hiflory  of  this  earth,  feen  a fucceflion  of  worlds,  we  may  from  this  conclude 
that  there  is  a fyftem  in  nature ; in  like  manner  as,  from  feeing  revolutions  of  the  pla- 
nets, it  is  concluded,  that  there  is  a fyftem  by  which  they  are  intended  to  continue 
thofe  revolutions.  But  if  the.  fucceflion  of  worlds  is  eftablifhed  in  the  fyftem  of 
nature,  it  is  in  vain  to  look  for  any  thing  higher  in  the  origin  of  the  earth.  The  refult, 
therefore,  of  our  prefent  enquiry  is,  that  we  find  no  veftige  of  a beginning—no  prof- 
pedt  of  an  end.” 


XI.  The  Orbit  and  Motion  of  the  Georgium  Sidus,  determined  diredfly  from  Obfervations, 
jafter.a  very  eafy  and  fimple  Method . By  John  Robison,  M.A.  of  Edinburgh. 

rT',HE  author  gives  a fhort  hiftory  of  the  difcovery  of  the  planet  Herfchel,  and 
the  oblervations  made  on  it  by  various  aftronomers,  which  it  would  be  unne- 
ceflary  to  notice  again  here,  as  the  reader  has  already  feen  a much  fuller  account 
from  the  Bruftels  Tranfadtions.*  Mr.  Robilon  did  not  obtain  a fight  of  it  till  Auguft 
1782 ; and  in  the  fpring  of  1784,  he  framed  a fet  of  elements,  which  correfponded 
with  the  obfervations  made  at  that  time  with  abundant  accuracy.  He  waited,  how- 
ever, till  a fifth  oppofition  in  the  year  1786  fhould  enable  him  to  determine  the  ele- 
ments with  greater  certainty.  The  refult  is  now  laid  before  the  public,  and  he  is 
convinced,  that  if  we  do  not  admit  the  planet  to  be  the  fame  with  964  of  Mayer, 
near  half  a century  muft  elapfe  before  the  elements  can  be  fo  accurately  afcertained 
as  in  the  cafe  of  the  other  planets. 

The  times  and  apparent  longitudes  and  latitudes  of  Herfchel,  in  its  oppofitions  to 
the  fun,  are  expreifed  in  the  following  table. 


M.  T.  Ed. 

Long. 

Lat,  N. 

h.  ' " 

s.  ° ' * 

/ U 

1781.  December  21. 

U-44-33 

3..00..52..1 1 

15.  .07 

1782.  December  26. 

08..56..56  

3. .05.. 20.. 29  

18..56 

1 783.  December  31. 

00..46..24  — — 

3..O9..5O..52  

22. .19 

1785.  January  3. 

17. .28. .56  

3..I4..23..02  

25..40 

1786.  January  8. 

10..39..31 

3..18..57..OJ  

28 ..52 

# 

This  table  is  made  from  the  author’s  obfervations,  combined  with  thofe  of  Mafke- 
iyne  and  Slop,  and  the  following  method  was  taken  to  get  rid  of  the  inaccuracy,  to 
which  each  was  liable.  Since  the  fquares  of  the  angular  motions  are  inverfely  as  the 
cubes  of  the  diftances,  by  the  arch  defcribed  between  any  two  fucceftiye  oppofitions, 
a pretty  near  approximation  is  made  to  the  planet’s  diftance  from  the  fun.  The  helio- 
centric angular  motion  at  any  oppofition  is  nearly  a mean  between  the  angular  mo- 
tions, with  which  the  arches,  intercepted  between  it  and  the  adjacent  oppofitions, 
would  be  uniformly  defcribed.  Thus  the  heliocentric  angular  motion  at  'the  three 
intermediate  oppofitions  is  obtained.  The  angular  velocities  at  the  two  extreme  op- 
pofition 

* In  ihe  Transitions  above  alluded  to  the  three  names  Uranus,  Herfchel  and  Georgium  Sidus,  are 
mentioned  as  given  to  t,his  planet  in  various  places. 
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pofitions  were  determined,  by  fuppofing  that  the  changes  of  angular  velocity  followed 
a regular  law.  Thus  the  geocentric  motion  for  a few  days  before  and  after  oppo- 
sition was  determined,  and  confequently  from  each  obfervation  the  precife  time  and 
place,  when  the  planet  would  be  in  oppolition.  Thefe  determinations  differed  in 
no  cafe  from  each  other  10",  and  as  the  affumptions  from  the  combination  of  obfer- 
yations  could  not  produce  an  error  of  2",  the  means  of  thefe  determinations  were 
taken  for  the  places  of  the  planet  in  its  oppofitions. 

For  the  planet’s  place  compared  with  any  fixed  ftars,  Mayer’s  catalogue  was  ufed, 
fo  that  if  this  theory  fhould  be  compared  with  any  obfervations,  where  the  ftar’s  place 
is  deduced  from  Bradley’s  or  De  la  Caille’s  catalogues,  the  longitude  will  be  found 
about  6"  too  fmall,  or  as  much  too  great. 

From  the  table  above,  were  eafily  determined  the 

Long.  Node,  Jan.  t,  1786  — — ■ ■ - 2s..  120.. 48'.. 45k 

Inclin.  Orbit  46. .26 

The  31ft  of  December,  1783,  was  then  taken  as  an  epoch,  between  which  and  the 
preceding  oppofition  was  369^..  15&.. 49'.. 28".  This  time  counted  back,  came  within  a 
few  minutes  of  the  oppofition  in  1781,  and  by  means  of  the  heliocentric  motion,  the 
place  of  the  planet  was  computed  for  the  beginning  of  this  interval.  In  like  manner 
its  place  was  computed  for  two  equal  intervals  of  369^.1 5A.49'.. 28"  from  the  epoch, 
and  there  were  obtained  four  angles  in  the  orbit  defcribed  in  equal  times. 

The  difference  of  thefe  angles  fhewed  the  inequality  of  the  angular  motion,  from 
which  the  elements  of  the  orbit  were  to  be  difcovered.  But  as  thefe  differences  do 
nor  exaftly  agree  with  the  planet’s  motions,  fome  corrections  muff  be  made  for  the 
inaccuracy  of  the  obfervations.  For  thofe  of-  Mafkelyne  and  Slop,  the  author  pre- 
fumes that  5"  may  be  allowed,  and  10"  for  his  own. 

By  Slop’s  obfervations,  the  planet  was  ftationary  on,  1782,  March,  6d..6h..  14..-56' 
M.  T.  Greenwich,  its  apparent  longitude  being  is.. 28°. .49.. 27".  - The  five-  obferved 
oppofitions  give  the  firft  and  fecond  differences  of  the  heliocentric  motion  at  thefe 
oppofitions,  and  by  the  ufual  methods  of  interpolation,  the  heliocentric  place  of  the 
planet  at*  the  above-mentioned  time  is  found  to  within  2''.  By  comparing  this  with 
the  geocentric  place,  the  diflance  from  the  fun  is  found  — 18,9053.  By  a fimilar 
interpolation  for  March  7^.. 6b. . 14. .56',  we  have  another  heliocentric  place,  and  the 
difference  between  the  two  places . — 43", 43  6 5 — diurnal  heliocentric  motion.  A planet 
moving  in  a circle  whofe  radius  =:  18,9053  has  a diurnal  motion  — 43", 1647. 

Hence  the  planet’s  diftance  is  lefs  than  half  the  parameter  of  its  orbit,  and  the  true 
anomaly  more  than  90°, * and  as  at  the  oppofitiom  1785,  it  had  hot  arrived  at  its  pe- 
rihelion, the  differences  of  the  arches  defcribed  in.  equal  times  form  a feries  conti- 
nually decreafing. 

From  the  obfervation  of  the  planet  in  the  ftationary  point,  its  angular  velocity  is 
not  much  greater,  than  if  it  revolved  in  a circle,  and  by  Mafkelyne’s  obfervations  the 
heliocentric  motion  in  April  1781,  did  not  much  exceed  the  motion  in' a circle  at  the 
fame  diftance,  and  confequently  its  true  anomaly  does  not  much  exceed  90°.  Hence 
we  may  give  to  the  fecond  difference  a fmall  increafe,  and  to  the  firft  difference  a 
fmall -diminution,  by  a correction  not  exceeding  3 ' in  any  of  the  obfervations.  The 

firft 

* The  angular  velocity  of  a body  in  an  ellipa  is  to  that  in  a circle  at  the  fame  diflance  in  the  fubdupli-- 
cate  ratio  of  half  the  parameterto  the  diftance. 
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firft  obfervation  has  its.  longitude  diminifhed  i',  the  fecond  and  third  rncreafed  2\%  the 
fourth  and  fifth  increafed  3".  The  times  correfponding  to  thefe  intervals,  and  the 
ccrrefponding  correded  longitudes  cleared  from  the  effeds  of  aberration  and  mutation, 
and  reduced  to  the  orbit  and  epoch  of  oppofition  1783,  are  as  follow: 

Mean  time  Greenwich. 

ft.'  ' " s.  0 ' " 

17.. 20..17 3..00..53..50 

09-09-45  3.. 05. .21. .16,5 

00.. 59.. 13 3-09. .50.-37,5 

16.  .48,  .41  ■■  3..  14.. 2 1.. 52 

08.. 38..39 3..18..54..58 


1781.  December  21, 

1782.  December  26, 

1783.  December  31, 

1785.  January  3, 

1786.  January  8, 


Hence  the  following  intercepted  arches  with  their  firft  and  fecond  differences, 


4..  27. .26. 5 

4. . 29  .2 1 
4-31-14>5 
4-33--dG 


/ 21 

*-54»5 

1-53.5 

1-5U5 


w 

1 

2 


From  thefe  data  the  elliptical  orbit  of  the  planet  is  conflruded  by  the  following 
■method,  both  fimple,  and  fufceptible  of  great  accuracy. 

Let  AGP  (Plate  XI,  Fig.  2.)  be  the  planet’s  elliptical  orbit,  S.  the  focus,  P the 
center,  A.B.C.D.E.  places  of  oppofition,  draw  the  chords  AB,  BC,  CD,  DE,  and 
, radii  vedores  AS,  BS,  CS,  DS,  ES.  The  chords  may  be  fuppofed  to  be  bifeded  in 
X and  y by  the  radii,  and  the  elliptical  fedors  ABS,  BCS  being  nearly  equal,  B is 
nearly  the  place  of  the  planet  at  its  fecond  oppofition. 

Let  ASB  = «,  BSC  = v>  CSD  = x}  DSE  = y,  ASC  = wy  CSE  = z,  A^S  — x> 

CyS  = y, 

AS  : Ax  : : fin.  x : fin.  w. 

Ax  J CS  : : fin.  v : fin.  X' 

..■•.AS  CS  : : fin.  v : fin.  w. 

LS  : CS  : : fin.  x : fin.  y. 


From  thefe  proportions  by  21ft  prop.  B 1.  of  Newton’s  Principia  the  cllipfe  may 
;be  conflruded.  Its  femitranfverfe  axis  will  be  about  nineteen  times  the  earth’s  dif- 
tance  from  the  fun,  its  excentricity  -A-  of  it,  and  PSC  = 73'.  By  this  we  may  d j f- 
cover  the  errors  arifing  from  fuppofing  the  fedors  equal  when  Ax  — x C* 

Bifed  AE  in  F,  draw  OF*,  SFc,  make  xc  : Cc  : : cS  ; cF  draw  CpS,  and  draw 
OK  parallel  to  AE.  *C  may  be  efteemed  parallel  to  EA.  The  fegments  ExG 
= F>cA  and  triangle  EFS  = FSA  .\  ExFS  = >«FSA,  but  triangle  *CG  = CcS 
fedor  ACS  = CSE  and  C is  the  place  of  the  planet  at  the  third  oppofition.  cF  =V. 
fine  of  cA,  an  arc  of  about  9°,  and  therefore  about  -5  of  cS,  *C  : cF  : : OK  : KF 
kc  ==  cF  nearly, or  msVa  cS.  Cc  = ^xc=  ttsVto  cS  .*•,  CSc  does  not  exceed 
2".  BSb,  DSd  do  not  exceed  i of  a fecond!  For  BS,  CS.,  DS  being  nearly  equal, 
and  bH,  dG  nearly  \ cF,  Bb  and  Dd  = Cc  nearly. 

The  error  in  this  fimple  conftrudion  may  qe  correded  by  the  following  confide.ra- 
cions.  The  triangles  xFc,  dGd  are  nearly  fimilar  cF  : dG  ; : AGa  CEZ  and  *eF  : 

3Gd 
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lGd  r:  AE4  : CE4.  Sc  = Sd  nearly  .*.  Cc  : Dd  (or  <pF  : yG)  : : AG4  : EC4  but 

AE  = 2CE  nearly  .*.  <pF  : yG  and  <pF  : %H  • : iC  : 1 nearly. 

CS  : Cy  : : fin  y : fin  x 

Cy  : Ey  : : Cy  : Ey 

Ey  : ES  : : fi ny  : fin  y 
.*.  CS  : GS  : : Cy  X fm_y  : Ey  X fin  * 

Eet  CS  : eS  : : fin_y  : fin  x 

.*.  ES  : ES  : : Ey  : Cy 

and  ES  : Ee  : : Ey  : Cy  — Ey  : Ey  : 2yG. 

In  like  manner  make  CS  : aS  : : fin  w : fin  v>  then  AS  : Aa  : : A%  : 2^H  : : Ey  : 
2yG  and  Ee  : Aa  : : ES  :•  AS  nearly  .*.  Ee  = Aa  nearly. 

Make  AS  : So  : : fin  % : fin  w 

but  SE  : AS  : : E^  x finw  : Ap  x fin  z 
.*.  SE  : So  : : E<p  : Ap 

and  SE  : Eo  : : Ep  : Ap  — Ep  : *.  Ap  : ipF  nearly 

or  SE  : Eo  ::  2Ey  : 32yG  : : Ey  : i6yG  nearly 

Hence  Eo  = 8Ee  nearly 

Make  AS  : Si  : : fin  z : fin  w,  then  aS  : Se  : : AS  : So,  and  Aa : *o  : : AS  : SE 
so  — Aa  or  Ee  nearly  .*.  ee  = 6Ee  nearly. 

Hence  for  approximating  to  the  true  ratios  of  AS  and  GS  to  CS 

Make  CS  : aS  : : fin  w : fin  v ■* 

CS  : eS  : : finjy  : fin  x 
eS  : aS  : : fin  w : fin  z 
aS  : fS  ::  fmz  : fin  w 

Make  AS  = aS  4-  ES  ==  eS  — Then  A,C,E  will  be  in  the  circumference  of 
6 6 

an  ellipfe,  whofe  focus  is  S,  center  O,  and  having  the  fedtors  ASC,  CSE  nearly  equal. 

The  approximation  will  be  much  eafier,  and  almoft  as  accurate,  by  adding  ! (Log. 
aS  — Log.  «S)  to  Log.  aS  for  Log.  AS  and  fubtradting  | (Log.  eS  — Log.  eS)  from 
Log.  eS  for  Log.  ES.  Or  by  adding!  (Log.  eS  --Log.  eS)  to  Log.  aS,  and  fub- 
tradting  it  from  Log.  eS. 

The  following  Theorem  may  be  of  ufe  for  conftrudting  the  ellipfe,  and,  I believe, 
is  new: 

Let  DAP  be  an  ellipfe,  (Plate  XI.  fig.  3.)  of  which  O is  the  centre,  S the  focus, 
and  ap  the  diredtrix  ; from  any  three  points  A,  C,  E,  draw  lines  Aa,  Cc,  Ee,  perpen- 
dicular to  the  diredtrix;  draw  the  radii  AS,  CS,  ES ; draw  AK,  xCH,  and  eE,  per- 
pendicular to  Aa,  and  AG,  CF,  perpendicular  to  ES,  and  Sp  perpendicular  to  ap. 
Let  AS  be  — a,  CS  — c,  ES  — e,  the  angle  ASE  — x,  CSE  ~y,  and  ESP  — z. 

It  is  evident  that  EH:  EK  ==  ex.:  eA,  = CS  — ES : AS  — ES,  = c— -e : a—e% 
alfo,  SF  ==  c.ccfi,  y,  SG  ==  a.cofi \ x,  CF  = c.fm , y>  and  AG  = a .fin , x ; alfo,  the 
angle  FCF1  =±=  GAK,  ==  ESP,  = z. 

Therefore,  FH  — CF  .tan,  z,  = cfin , y.tan,  z,  and  GK  ~ afiw,  x.tcw,  z ; there - 

Q^q  fore 


3®6 


TRANSACTIONS  OF  THE  ROYAL  SOCIETY  OF  EDINBURGH. 


VoL.  I. 


fore  EH  = e—c.cof,y-\-c.  Jin,  y.tan,  z,  and  EK  = e—a.coj,  x+a./in,  x.tan , z ; therefore, 
c—e  : a— e — e—c.cof,  y+c./w,  y.tan,  z : e—a.co[,x-\-a.fiv.,  x.tan , z,  and  (Y— e).(e-  a.cof,  x} 
+(c— e).  a.fin,  x.tan , z = {a—e).{e~-c.coJ,y)^a—e).c.fin,y.tan,  z.  This  gives 

Tan.  z = {c-e)-(e~a.ccf,  x)-(a- e).(e~c.ccf,  y) 
c.(at-e)  Jin,  y—a.(c—e).  Jitty  x 

Or,  more  conveniently  for  logarithms,. 


ran.  z.  C0J>y-~a'  {c—e)  coj,  x-eja-c ) 

c.(a—e).  fin, y—ajc—e).  fin,  x 

Then,  by  the  common  theorems,  we  have  the  excentricity  f = r— - - 

1 > . . . e.coj,  z-aco/,  (x+z) 

the  mean  diftance  being  =1.  T he  aphelion  and  perihelion  didances  are  i+t  and  1— f. 
By  their  means,  we  obtain  the  mean  anomalies  correfponding  to  the  true  anomalies 
OS  A and  OSE.  The  difference  of  the  mean  anomalies  is  to  36  o°r  as  the  time  be- 
tween the  appulfes  of  the  planet  to  the  points  A and  E to  the  time  of  a fydereal 
revolution.  The  iquare  of  a fydereal  year  is  to  the  fquare  of  the  time  of  this  revo- 
lution, as  1 to  the  cube  of  the  planet’s  mean  diftance  from  the  fun. 


T his  procefs  gives  us-  the  following  elements : 

Mean  diftance,  ......  . 

Excentricity,  • 

Periodic  time,  - . - . - „ 


19,08247 

0,9006 

83>359 


Years. 


Mean  Anomaly  at  E,  --  • 

Longitude  of  the  Aphelion,  | for  the  Epoch 
Longitude  of  the  Node,  J >783,  Dec.  31. 
Inclination  of  the  Orbit, 


r o f n 

4.  OO.  32.  51 
11.  23.  09.  51 
2.  12.  46.  14 
00.  00.  46.  25 


Thefe  elements  agree  with  the  obfervations,  and  comparing  them  with  Mayer’s 
oblervations  on  the  ftar,  No.  964,  the  planet  was  calculated  to  be  only  3'  52"  to  the 
weft,  and  1"  to  the  north  of  the  ftar,  which  appears  therefore  to  be  the  fame  with 
the  planet.  Had  the  fecond  differences  of  the  arches  been  affumed  conftant,  the  ele- 
ments would  have  agreed  with  thofe  made  on  the  prefumption  that  No.  964  was  the 
planet,  and  there  would  have  been  an  alteration  only  of  one  fecond  in  any  of  the 
places  above  ufed. 

The  following  elements  were  made  on  a correction  of  the  obfervations,  which  pro- 
duced a feries  of  fecond  differences,  decreafing  as  rapidly  as  was  confiftent  with  the 
probable  inaccuracy  of  the  obfervations. 

Mean  diftance,  .......  19.18254 

Excentricity,  ........  0,88461 


j.  p ' " 

Mean  longitude,  1 1786,  January  1 - - 3. .23.. 17.. 03 

Longitude  of  Aphelion,  J M.  T.  Greenwich  ....  1 1, .17. .32. .54 
Periodic  time,  - . - - • 84jy..6^..4A..48< 

Thefe  elements  agree  with  the  late  obfervations,  as  well  as  with  thofe  of  Mayer, 
but  compared  with  the  ftation  in  March  178  a,  there  is  a difference  in  the  angular 
motion  from  that  by  interpolation,  fhewing  that  the  mean  diftance  is  too  great. 

The 
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The  following  elements  were  made  on  a fuppofition,  that  No.  964  was  the  planet, 
-about  two  years  ago,  and  there  has  not  appeared  fince  any  reafon  to  make  a change, 
except  in  the  inclination  of  the  orbit,  which  may  perhaps  be  increafed  about  10". 


Mean  diftance  - 
Excentricity,  - 

.Mean  longitude,  1786.  January  1.  Noon  M.  T.  G. 
I-ongilude  of  the  Aphelion,  - 

Longitude  of  the  Node,  * 

Inclination  of  the  Orbit,  - 


- »9.°8S8 

- 0;9°737 

s-  o t u 

3.. 23..41..13 
11..23..10..38 

2.. 12..48..45 

46. .26 


•Periodic  time  in  days  .....  30456^..!^.. 40'.. 48* 


Mean  diurnal  motion  ------  .4 2", 551 

The  elements,  formed  on  the  mod  rapid  decreafe  of  the  fecond  differences,  do  not 
•admit  the  fuppofition  of  the  ftar,  No.  34.  Tauri,  in  the  Britannic  catalogue,  being  the 
planet;  for  though  the  diftance  weftward  is  only  40",  or  perhaps  only  12",  there  is 
a difference  of  latitude  of  more  than  two  minutes.  Be  (ides,  if  compared  with  the 
ftations  in  Odlober  1781,  and  March  and  October  1782,  they  give  the  geocentric 
longitude  confiderably  too  great  in  the  fpring,  and  too  fmall  in  the  autumn. 

Elements,  formed  by  interpolating  heliocentric  places  for  the  times  of  vicinity  to 
the  ftationary  points,  and  comparing  them  with  the  geocentric  places,  as  alfo  by -the 
three  oppofitions  obferved  in  January  1784,  coincided  almoft  perfectly  with  the 
above. 

Tables  are  fubjoined  for  computing  the  motion  of  this  planet;  but  as  the  attention 
of  aftronomers  has  been  given  to  this  objeft  for  federal  years  fmce  their  formation* 
it  will  mot  be  thought  neceffary  to  infert  them  here. 


XII . AbftraB  of  a Regijier  of  the  JVeather , kept  at  Hawkhill,  near  Edinburgh , containing 
Obfervations  of  the  Thermometer , the  Quantity  of  Rain  and  Evaporation,  from  1771  to 
1776,  inclufive.  Communicated  by  Mr.  Macgowan. 

THE  mean  of  the  thermometer  is  given  for  the  half  of  each  month,  the  quantities 
of  rain  and  evaporation  for  each  month.  Eiawkhill  is  mile  N.  E.  of  Edin- 
burgh. The  thermometer  is  noted  every  day  at  8 o’clock,  A.  M. 


Underneath 
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Underneath  is  a Table  of  the  Sums  and  Means  for  each  year. 


Therm. 

Sums 

Means  45,85 

1771 

Rain 

122,194 

Evap. 

24,544 

Therm. 

45,53 

1772 

Rain. 

32,184 

Evap. 

23>55s 

Sums 

Means  46,08 

1773 

28,842 

3^922 

44,86 

1774 

30,185 

3°,°93 

Sums 

Means  47,08 

1775 

34,298 

3°>754 

45,^4 

1776 

26,093 

Medium  of  heat  for  the  fix  preceding  years  45,06' 


Greatefl  Degrees  of  Cold  and  Heat,  obferved  at  Hawkhill,  from  1766  to  1776, 

inclufive. 


1767.  January  17.  at  8L  h.  P.  M.  - 

Fahr. 

Therm. 

17.50 

1768.  January  3.  at  10  h.  P.  M.  - 

- 

17.00 

17.  at  8 h.  A.  M.  - 

- 

17.00 

1772.  February  1.  at  7^  h.  A.  M.  - 

- 

12.00 

N.  B.  At  Selkirk  the  thermometer,  fame 
continued  from  6 h.  to  8 h A.  M. 

morning, 

1.50 

1774.  January  12.  at  7 h.  A.  M. 

- 

17.00 

N.  B.  Selkirk  at  8 h.  A.  M.  - 

- 

12.00 

And  the  preceding  night  at  1 2 h. 

- 

8.00 

1776.  January  31.  at  8 h.  A.M.  - 

- 

14.00 

Same  h.  at  Obfervatory,  Hawkhill, 

- 

1 1. 00 

At  Botanic  garden,  at  6 h.  A.  M.  faid  day. 

- 

5.00 

1770.  Auguft  5.  at  3-I  h.  P.  M. 

- 

81.15 

Proportion 
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Proportion  of  the  Weft  Wind  to  the  Eaft  for  every  Month,  deduced  from  Observa- 
tions made  at  Hawkhill  from  1764  to  1771,  both  inclufive. 

N.  B.  The  South  Winds,  and  all  to  the  Weft  of  the  Meridian,  are  reckoned  Weft. 
The  North  Winds,  and  all  to  the  Eaft  of  the  Meridian,  are  reckoned  Eaft. 


Months 

W.  w ind 

E,  wind. 

Months. 

W.  wind. 

E.  wind. 

January, 

22.0 

9.O 

July, 

17.9 

13. 1 

February, 

l8.6 

9.6 

Auguft, 

21.3 

9-7 

March, 

17.6 

' 

13-4 

September, 

2O.4 

9.6 

April, 

15.9 

14.1 

October, 

^3-9 

7-i 

May, 

I4.5 

16.5 

November, 

22.0 

8.0 

June, 

15.6 

14.4 

December, 

20.0 

1 1.0 

For  the  whole  year,  229.7  Weft,  135.5  Eaft. 


L I TER  ARY  C L A S S.. 

I.  EJfay  on  the  Origin  and  Structure  of  the  European  Legijlalures.  By  Allan' 

Maconochie,  Efq. 

THE  firft  part  of  this  effay  treats  of  the  period  previous  to  the  Conqueft  of  the  JVeflern 
Empire.  The  introduction  begins  by  obferving,  that  the  fall  of  the  feudal  fyftem 
was  accomplifhed  in  the  principal  ftates  of  Europe,  at  a period  when  learning  began 
to  revive,  and  as  the  kings  conducted  the  attack  on  the  privileges  of  the  nobility, 
moft  ofthe  fpoils  fell  to  theirfhare.  Men  then  began  to  (peculate  on  thefe  events,  and 
the  rights  of  kings,  nobles,  and  people,  became  matter  of  difcuflion.  The  chief 
queftion  difputed  was.  What  conftitution  was  adopted  by  the  original  founders  of  each 
nation  ? 

The  firft  refearches  were  therefore  made  to  fupport  the  tenets  of  each  faCtion  ; home 
afferted  the  abfolute  power  of  kings,  and  the  right  of  conqueft ; others  the  rights  of 
the  people;  and  others  the  caufe  of  ariftocracy,  and  the  influence  of  their  opinions  is 
ftill  fenfible. 

Mr.  Maconochie  fuggefts,  that  there  muft  have  been  fome  foundation  in  truth  for 
the  different  opinions  which  have  been  adopted,  and  fome  evidence  to  fupport  each  of 
them;  that  all  thefyftems,  exclufive  of  the  others,  are  erroneous ; and  that  fome  hypo- 
thefts  may  be  difcovered  which  will  folve  every  difficulty. 

One  practice  mentioned  by  Caefar  and  Tacitus,  leads  him  to  conclude,  that  this 
hypothefis  was  Ample.  No  exclufive  property  exifted  in  land,  therefore  the  laws  could 
not  be  numerous,  nor  the  government  complicated. 

It  will,  however,  be  neceffary  to  enquire  what  was  the  ftrufture  of  fociety  among 
the  Gothic  nations.  At  the  commencement  of  hiftory,  we  find  the  riling  republics 
near  the  Mediterranean,  had  made  fome  farther  advances  in  government  than  the  inland 

nations*- 
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nations.  Gaul  and  Britain,  in  Ctefar’s  time,  were  a tranfcript  of  Greece,  Italy,  and 
Spain,  when  eftablifhing  their  republics;  Germany  was  (till  ruder,  and  Finland, 
Caledonia,  &c.  little  different  from  a North  American  wildernefs.  Before  the  fall  of 
the  Weffern  Empire  thefe  countries  became  formidable. 

Mean  time  the:  feudal  law  began  to  appear  among  the  Franks.  They  found  riches 
in  Gaul,  and  the  opulent  began  to  extend  their  houfeholds  and  engage  retainers,  by 
•which  the  perfonal  relation  of  patron  and  client,  and  laws  already  ufed  as  a means  to 
purchafe  retainers,  came  alfo  to  be  employed  in  conftituting  this  relation.  This  was 
at  firft  perfonal  and  temporary,  but  afterwards  became  hereditary  and  real.  Martel 
introduced  them,  and  .they  .grew  into  the  conftitution  of  the  ftate.  Charlemagne  intro- 
duced them  into  Catalonia,  and  they  foon  found  their  way  through  Spain.  The  An- 
glo-Saxons had  been  accuftomed  to  the  relation  of  vaffalage,  and  received  the  feudal 
laws  at  the  eftablifhment  of  the  Normans.  The  northern  nations,  fays  Mr.  Macono- 
chie, received  the  feudal  law  from  their  more  poliftied  neighbours,  but  with  many 
reftridtions.  If  thefe  obfcrvations  are  juft,  Mr.  Maconochie  thinks  that  the  rife  of 
the  conftitutions  of  the  Greek  and  Italian  ftates  will  derive  light  from  what  is  known 
of  the  Gaulic,  German,  and  Scandinavian  tribes.  The  Norwegians,  Angles,  Saxons, 
.Danes,  of  the  feventh,  eighth,  and  ninth  centuries,  will  be  found  to  refemble  the 
Germans  of  Caffar  and  Tacitus.  The  conftitutions  of  the  Anglo-Saxons,  Franks, 
before  the  feus,  Vifigoths,  and  Norwegians  in  Iceland,  will  be  found  fimilar,  and 
Denmark,  Sweden,  Poland,  and  Hungary,  may  be  expe&ed  to  retain  more  of  the 
ancient  Saxon  conftitution  than  the  prefent  Britifh  government. 

This  effiiy  is  divided  into  feftions,  in  the  firft  of  which  Mr.  Maconochie  treats  of 
the  government  of  the  German  nations , while  in  their  original  territories . From  Ctefar  and 
Tacitus  he  infers,  that  thefe  nations  fojourned  in  annual  huts,  and  cultivated  a fmall 
fpot  of  ground  for  fubfiftence,  in  aid  of  their  cattle.  They  had  fagi  or  holds  on  fome 
eminence  to  retire  to  in  times  of  danger. 

This  point  of  union  neceffarily  produced  afferriblies  of  the  warriors, ^nd  the  election 
of  a chief ; which  chieft  Mr.  Machonochie  fuppofes,  was  elected  for  life,  and  on  his 
death,  the  office  was  conferred  on  a perfon  of  his  family;  the  chiefs  of  the  tribes  were 
likewife  elected  Each  pagus  was  independent,  but  wars  induced  them  to  confederate, 
and  leagues  of  offence  and  defence  were  univerfally  formed,  and  a leader  was  chofen, 
whofe  power  was  to  laft  as  long  as  there  was  ufe  for  them.  Thefe  leagues  were  at- 
tended with  a diftribution  of  the  confederates  into  regular  numbers.  Thus  each 
pagus  came  to  raife  a certain  number  for  any  enterprize,  and  each  tribe  furnifhed 
its  quotas  and  this  fpecies  of  arrangement  may  be  found  to  have  exifted  among  the 
Israelites,  the  Tartars,  and  the  ancient  ftates  of  Greece. 

From  hence  a natural  union  arofe,  and  the  common  leader  in  war,  in  time,  retained 
his  power  for  life  ; and  the  combined  pagiy  in  time,  formed  a greater  or  lefs  confederacy, 
as  Tacitus  defcribes  the  Stievi.  From  luch  a general  arrangement,  we  may  perceive 
the  nature  of  their  affemblies.  The  chief  fitting  in  council  with  the  aged,  and  die 
warriors  forming  a circle  round  all  in  arms.  Attendance  on  thefe  affemblies  were 
•among  the  firft  duties  of  citizens,  till  government  had  obtained  its  energy,  and  then 
the  kings  and  magiftrates  have  no  further  o.ccafion  for  them.  Thele  affemblies  were 
;held  regularly  at  ftated  times,  and  on  extraordinary  occafions.  Here  religion  and 
•feafting  both  were  employed,  public  affairs  agitated,  and  capital  crimes  tried. 
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The  functions  of  the  chief  were  in  general  only  minifterial ; while  the  laws  are 
few,  no  doubt  ariles  refpeding  them ; when  they  became  compliated,  the  chief  had 
recourfe  to  affeffors  and  deputies  for  affiftance  ; from  whence  it  arifes,  that  in  almoft 
all  countries  the  king  is  the  fource  of  judicial  procedure.  The  conftitutional  au- 
thority of  the  German  chiefs  was  not  more  extenfive  in  political  than  in  judicial 
affairs;  his  power  was  moft  confpicuous  in  military  expeditions.  This  form  of  go- 
vernment is  ftrongly  confirmed  by  what  we  know  of  the  form  of  government  in  Swe- 
den and  Iceland.  Small  communities- eleded  chiefs  ; thefe  communities  combined 
together  under  a common  leader,  and  thefe  combinations  again  joining,., formed  a 
republic  under  a chief  magiftrate. 

Befides  the  general  wars  undertaken  -by' thefe- communities,  each'  private  proprietor 
had  the  right  of  waging  war  with  another,  and  even  to  acquire  the  eftates  of  his 
opponents  by  a fort  of  right  of  conqueft.  As  property  became  confiderable,  each 
wealthy  perfon  had  his  retainers,  who  were  fed  and  armed  at  his  expence,  and  became 
firmly  attached  to  him.  This  ffation  was  not  looked  on  as  dilgracefuL 

In  fed.  II.  Mr;  Machonochie  examines  the  opinions  that  feudal  tenures  and  nobi- 
lity commenced  in  Germany,  which,  after  a long  differtation  on  the  proofs  exhibited  ; 
by  each  party,,  he  determines  in  the  negative.  - 


II.  A Differtation  to  prove  that  Troy  was  not'  taken  ly  the  Greeks. 

By  John  Maclaurin,  Efq. 

MR.  MACLAURIN  firft  fets  out  with  afferting,  that  the  Greeks  were  unac- 
quainted with  writing  at  the  time  of  the  Trojan  war,  and  that  the  tablets  men- 
tioned by  Homer,  contained  only  marks  or  figns,  and  that  the  Greek  writers  had 
therefore  an  opportunity  to  relate  things  as  they  pleafed.  He  mentions  fome  circum- 
ftances,  in  which  they  did  fo;  -and  concludes  that  Homer  took  that  liberty.  He  alia 
contends,  from  a paffage  of  Thucydides,  and  fome  in  Homer,  that  the  poet  did  not 
live  fo  near  the  event  he  recites,  as  is  generally  afferted.  Many  of  the  ancients  alfo, 
he  fays,  difbelieved  Homer’s  ftory,  and  thought  that  Helen  was  not  a real,  but  an  alle- 
gorical perfonage.  That  Herodotus  contradids  fads  afferted  by  Homer,  and  that 
Thucydides  doubted  if  any  credit  fhould  be  given  to  the  poems. 

Having  laid  down  thefe  premifes,  Mr.  Maclaurin  endeavours  to  fhew,  that  the  ac- 
count-given  by  the  Greeks  of  the  Trojan  war  is  improbable  ; and  that  if  even  there 
was  a Trojan  war,  Troy  was  not  taken  by  them.  The  arguments  he  ufes  are,  he 
confeffes,  taken  from  the  differtations  of  a Greek  author,  Dio  Chryfoftemos,  who 
wrote  two  differtations  on  Homer  j in  the  firft  he  makes  his  panegyric  as  a poet,  and 
in  the  fecond  takes  him  to  talk  as  an  hiftorian.  This  latter  may  be  divided  into  two 
parts;  in  the  firft  he  gives  an  account  of  the  Trojan  war  quite  oppofite  from  that  of 
Homer;  and  in  the  other  he  attempts  to  prove,  that  Homer’s  account  is  falfe,  abfurd, 
and  contradidory.  As  Mr.  Maclaurin  obferves,  it  is  a matter  of  indifference  to  us 
whether  the  Greeks  or  Trojans  prevailed,  we  fhall  therefore  not  enter  further  into 
a paper  which  cannot  be  abridged. - 


III.  An 
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III.  An  Ode  on  the  Popular  Superflitions  of  the  Highlands  of  Scotland.  By  the  late 

Mr.  William  Collins. 

THIS  ode  is  preceded  by  two  letters,  one  from  Mr.  Tytler,  who  thinks  that  this 
ode  is  the  fame  as  was  mentioned  by  Johnfon,  in  his  life  of  Collins,  and  that 
being  found  imperfedt,  the  fifth  and  part  of  the  fixth  ftanzas  were  fupplied  by  Mr.  W. 
Mackenzie  of  the  Exchequer. 

The  other  letter  is  from  Dr.  Carlyle  to  Mr.  Tytler,  aflerting  the  authenticity  of 
the  MS.  which  he  fays  is  in  Collins’s  hand  writing. 


IV.  AnEffay  upon  the  Principles  of  Hijlorical  Compofitiony  with  an  Application  of  thofe  Prin- 
ciples to  the  Writings  of  Facitus.  By  John  Hill,  M.  A.  F.R.S.  Edin.  and  Pro- 
fejfor  of  Humanity  in  the  Univerfity  of  Edinburgh. 

FO  R the  purpofe  of  eftablifhing  a canon  forjudging  of  the  merit  of  a hiflorian, 
the  writer  confiders  thofe  qualities  which  ought  to  predominate  in  his  chara&er, 
under  the  heads  of  Feeling , Imagination , and  Judgment. 

Feeling , or  the  fenfibility  to  impreflions,  maybe  exceffive  or  deficient.  The  latter 
is  the  moft  frequent  fault,  for  a high  degree  of  delicate  perception  is  necefiary  to 
enable  the  hiftorian  to  llrine  in  defcription  and  moral  fentiment.  He  muft  further, 
have  a quick  fenfe  not  only  of  things  which  exift,  but  of  thofe  which  are  ideal,  or 
a lively  imagination.  This  gives  him  the  power  of  imitating  the  true  language  and 
colour  of  the  fcenes  he  defcribes,  and  of  adorning  his  ftyle  by  apt  and  forcible  figures. 
‘ Judgment  is  fupremely  necefiary  for  the  regulation  of  the  other  two  qualities,  and  alfo 
to  give  him  the  requifites  of  clear  arrangement  and  choice  of  matter,  of  impartiality, 
and  of  fagacity  in  pointing  out  caufes  and  effedls,  and  drawing  conclufjons. 

Having  eftablifhed  thele  qualities  as  a ftandard,  the  writer  proceeds  to  apply  it  to 
the  works  of  Tacitus.  The  fenfibility  of  this  author  appears  in  many  ftriking  paf- 
l'ages,  of  which  Mr.  Hill  instances,  the  death-bed  fcene  of  Germanicus,  the  voyage 
home  and  landing  of  Agrippina,  the  death  of  Otho,  the  trial  of  Ioranus,  the  be- 
haviour of  Hortalus,  and  his  own  moral  refleftions  on  certain  occafions.  In  the  ufe 
of  figures  he  is  fparing,  but  happy.  His  fimilies  in  particular  have  much  force  and 
propriety.  His  talents  for  fine  defcription  are  difplayed  in  numerous  inftances ; fuch 
as  the  account  of  the  plague  at  Rome,  the  fufferings  of  Odlavia,  the  diftrefs  of  the 
deferted  Vitellius,  See. 

In  the  fecond  part  of  this  paper  (No.  VIII.)  the  writer  re  fumes  his  fubjeft  with 
confidering  the  judgment  of  this  celebrated  hiftorian.  His  works  are  all  important, 
and  exhibit  a talent  for  clearnefs  of  arrangement.  His  impartiality  difeovers  freedom 
from  prejudice;  and  his  obfervations  fliow  the  utmoft  penetration  into  the  characters 
of  men,  and  the  caules  of  things.  Of  thefe,  a variety  of  inftances  are  adduced  by 
Mr.  Hill.  Such  are  the  excellencies  of  this  hiftorian  ; but  he  is  not  without  his  faults. 
His  ftyle  has  been  juftly  condemned  as  harfh  and  abrupt,  but  Mr.  Hill  is  not  of  opi- 
nion that  he  made  Salluft  his  model.  He  vindicates  him  again!!  the  charges  of  being 
-pftentatious  of  his  learning,  and  inconfiftent  in  his  deferiptions  of  chara&ers ; but 

he 
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fie  acknowledges  an  occafional  fondnefs  for  conceits  and  quaintneffes.  There  are  alfo, 
in  his  language,  many  ufes  of  words  deviating  from  the  beft  authorities  in  the  purer 
age  of  Latinity,  of  which  Mr.  Hill  gives  feveral  examples,  particularly  with  refpeCt  to 
the  particles  alias,  an,  et,  ■penes,  concerning  the  proper  meaning  of  which  he  treats  at 
fome  length.  \ 


Y.  On  the  Dramatic  or  ancient  Form  of  Hifiorical  Compofition.  By  William  Richardson, 
M.  A.  F.  R.  S.  Edin.  and  Frofeffor  of  Humanity  in  the  Univerfty  of  Glafgow. 

BY  the  dramatic  form  of  hiftorical  compofition,  the  writer  means  that  mixture  of 
fpeeches  fuppofed  to  be  delivered  by  eminent  perfons,  which  is  interwoven 
Avith  the  narration  in  ancient  hiftories.  This  mode  he  fuppofes  to  have  been  origi- 
nally adopted,  not  from  critical  preference,  but  in  confequence  of  the  limple  imitation 
of  real  aCtion.  The  fpeeches  were  at  firft  fhort  and  colloquial,  but  in  procefs  of  time 
became  pieces  of  elaborate  oratory,  which,  however,  the  cuftom  in  the  Greek  and 
Roman  ftates,  of  employing  public  fpeaking  on  all  great  occalions,  rendered  natural. 
It  cannot  be  denied  that  this  method  of  writing  has  the  advantage  of  being  more  ani- 
mated and  entertaining  than  continued  narrative ; but  it  is  objected  to  on  account  of 
its  violation  of  truth ; fmce  mod  of  the  fpeeches  fo  introduced  could  not  have  been 
thofe  of  the  perfons  attributed  to  them,  if  they  fpoke  at  all.  To  this  objection, 
Mr.  Richardfon  replies,  if,  That  in  molt  of  the  cafes,  fpeeches  may  be  fuppofed  to 
have  been  really  made,  and  if  their  fubftance  came  to  the  knowledge  of  the  hiftorian, 
it  was  his  bufinefs  to  relate  it ; and  in  what  manner  could  he  do  this  better,  than  by 
putting  the  matter  into  the  mouth  of  the  fpeaker  ? idly.  Were  the  cafe  otherwife, 
the  rules  of  ftriCt  veracity  are  as  much  violated  by  hiftorians  in  other  instances ; as 
when  they  endeavour  to  explore  the  fecret  caufes  of  actions,  and  impute  views  and 
motives  to  men,  which  it  is  impoflible  they  Ihould  know  any  thing  of,  more  than  by 
mere  conjecture. 

But  though  Mr.  Richardfon  thus  defends  the  practice  of  the  ancient  hiftorians,  he 
does  not  mean  to  propofe  it  for  imitation  to  the  moderns,  in  whom  it  would  be  lefs 
fupported  by  probability : befides  that  it  fuited  better  the  oratorical  ftyle  of  hiftory 
adopted  by  the  former,  than  it  would  the  philofophical  form  affumed  by  the  latter. 

n — ■' 

VI.  A Grammatical  EJfay  on  the  Nature , Import,  and  Effect,  of  certain  Conjunctions, 
particularly  the  Greek  ae.  By  John  Hunter,  M.  A,  F.  R.  S.  Edin.  and  Prcfeffor 
of  Humanity  in  the  Univerfity  of  St.  Andrews. 

^"I^HE  writer  begins  with  an  obfervation  of  the  unphilofophical  nature  of  the  ufual 
| mode  of  arranging  words  under  the  different  parts  of  fpeech,  inftancing  the 
word  after , which  if  put  before  he  departed  would  be  called  a conjunction,  but  before 
his  departure  a prepofition ; when  its  meaning  is  precifely  the  fame  in  both. 

He  then  offers  a conjecture  concerning  the  Englifn  prepofition  to,  one  of  the  fpecial 
applications  of  which  is,  to  mark  addition.  Thus,  in  thele  lines  of  Denham, 

Wifdom  he  has,  and  to  his  wifdom,  courage  ; 

Temper  to  all,  and,  un/o  all,  fuccefs. 

R r 
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Here,  all  the  fucceeding  circumftances  are  marked  as  additions  to  the  preceding. 
But  he  might  with  equal  propriety  have  faid, 

Wifdom  he  has,  and  courage  too , See. 

In  this  cafe,  the  difference  is  only  that  the  objedt  governed  by  to  is  not  formally 
expreffed,  but  is  underftood ; and  not  only  a noun  fubftantive  may  be  thus  omitted*, 
but  a claufe  of  a fentence  involving  a proportion.  Thus,  . 

■ ■ Let  thofe  eyes  that  view 

The  daring  crime,  behold  the  vengeance  too ; 

in  which  example,  the  circumftance  of  beholding  the  vengeance  is  ftated  as  additional  to 
that  of  viewing  the  crime.  But  though  all  thefe  ufes  of  the  word  to  are  really  one  and 
the  fame,  grammarians  have  claffed  to  in  the  firft  cafe  among  the  prepofitions,  and  in 
the  latter  among  the  conjunctions  and  adverbs ; and  hence  a difference  of  orthography 
has  arifen  between  to  and  too , which  however  did  not  exift  in  the  Saxon,  or  even  in 
the  Englilh,  previoufly  to  the  reign  of  Elizabeth,  when  what  we  now  fpell  too  was 
written  with  a Angle  o. 

The  Latin  language  affords  a fimilar  example  in  the  prepofition  ad,  one  of  the  fpe- 
cial  applications  of  which  is  to  mark  addition.  Thus,  “ Ad  hoc,  promiffa  barba  et 
capilli  efferaverant  fpeciem  oris.”  But  die  object  governed  by  ad,  is  often  not  for- 
mally ftated,  in  which  cafe,  like  the  Englilh  to,  it  is  claffed  with  the  conjunctions, 
and  written  at.  Thus,  “ Casfar  Dumnorigem  cepit,  #/que  interfecit.”  It  has  fome- 
times  the  fame  meaning  without  que  fubjoined.  Thus  in  Terence—"  Ph.  Fac,  ita 
ut  juffi,  deducantur  ifth  Pa.  Faciam.  Ph.  At  diligenter.  Pa.  Fiet.  Ph.  At  ma- 
ture.” Here  the  circumftances  of  diligence  and  hajle  are  fuper added  to  the  action  com- 
manded. Another  of  its  fpecial  applications  is  to  mark  one  object  as  united  or  joined 
to  another,  and  this,  whether  the  objects  be  fuch  as  are  commonly  joined,  or  the  union 
of  which  appears  incongruous.  Of  the  firft  kind  is  this  from  Livy  : “ Ad  imperium 
dictators,  cuncta  mota  acies ;”  joined  to  the  command  of  the  dictator,  &c.  i.  e.  at  the 
command.  Of  the  fecond  is  the  following : “ Ad  imperium  dictators,  difeedere  nole- 
bant  ;”  joined  even  to  the  command,  &c.  i.  e.  even  at  the  command. 

It  is  in  this  laft  manner,  viz.  to  mark  the  unexpected  union  of  incongruous  objects , that  ad, 
when  the  object  which  it  governs  is  not  formally  ftated,  i.  e.  at,  the  conjunction,  is 
commonly  applied ; as  " Aulam  tyranni  frequentabat,  at  patriam  amabat,”  where,  by 
means  of  at,  the  circumftance  of  loving  his  country  is  ftated  as  united  to  that  of  frequent- 
ing the  court  of  the  tyrant , to  which  it  leems  in  fome  meafure  oppofed.  Of  this  union 
at  appears  to  be  the  fymbol ; though  by  the  habit  of  annexing  an  emphatical  meaning 
to  it,  as  railing  an  expectation  of  incongruity  in  the  things  united,  it  has  come  to  be 
miftaken  for  a fymbol  of  oppofition , and  hence  has  been  called  an  adverfative.  This 
appears  from  the  fimilar  ufe  of  fuch  words  as  etfi,  tamen , cependant , at  the  fame  time , 
notwithfianding , which  intimate  the  co-exiflence  of  things  which  are  generally  fuppofed 
to  prevent  or  oppofe  the  exiftence  of  each  other. 

The  writer  proceeds  to  confider  whether  light  may  not  be  thrown  on  the  nature  of 
the  Greek  particle  fo  by  thefe  remarks.  It  is  frequently  found  after  the  accufative 
cafe  of  nouns  common  and  proper,  lingular  and  plural ; as,  iMovSe,  ayogwft,  <ny.u$e. 
Here  it  is  applied  to  the  place  to  which  real  motion  tends  j but  it  is  alfo  applied  to 
any  objedt  to  which  an  adtion  is  directed  as  its  final  caufe ; as,  Mjj  ayoftvt  <pof 3ovfo — 
literally,  Do  not  fpeak  to  flight.  In  thefe  cafes,  h may  be  confidered  as  a prepofition 

put 
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put  after  the  word,  and  equivalent  to  ad  or  to.  On  this  hypothefis  it  is  reafonable  to 
imagine,  i ft,  That  it  may  be  ufed  in  the  fpecial  meanings  of  added  to,  joined  to-,  and 
‘idly.  That  the  objeCt  governed  by  it  may  be  not  formally  ftated,  but  left  to  be  col- 
lected from  a preceding  noun  and  prepofition ; in  fhort,  that  it  fhould  have  the  fame 
application  as  ad  and  to,  when  called  conjunctions.  This  is  the  cafe  in  faCt;  as  when 
Ulyfles  enumerates  to  Achilles  the  prefents  intended  for  him,  he  fays, 

'E7 tt*  rpiTrcdoig,  Ssxm  AE  ^vcrcio  raXfXvrct, 

Afyoovag  AE  Xs(2 ryug  Sciuocri,  Sookxai  A’  mnisg. 

Here,  by  means  of  k,  each  fucceeding  article  is  reprefented  as  additional  to  the  pre- 
ceding; exaCtly  fimilar  to  the  ufe  of  to  in  the  lines  formerly  quoted  from  Denham. 
Many  inftances  of  the  like  kind  are  to  be  found  in  all  the  Greek  authors.  But  'k  is 
often  faid  to  denote  oppofition,  which  in  reality  it  never  does,  but  only,  like  the  Latin 
at,  unites  what  may  appear  oppofite.  In  this  cafe,  as  Hoogeveen  has  obferved,  the 
oppofition  is  in  the  propofitions,  not  in  the  particle  k,  which  connects  them.  Even 
when  oppofition  feems  the  molt  ftrongly  marked,  it  may  be  refolved  into  an  union  of 
apparently  incongruous  objeCts  j as  when,  in  Euripides,  Oreftes  fays, 

Ovopoi  yaf>,  f (>yov  AE  ovx  syjacriv  ot  (ptXoi, 

‘Oi  pyj  S7U  tockti  ovptpo^oug  ovjsg  (piXoi, 

it  may  be  literally  rendered,  For  the  friends  that  are  not  friends  in  adverfity,  have 
the  name  of  friends,  not  the  reality  too.  Nomen,  at  non  rem  habent.  It  fhould 
feem,  then,  that  the  conjunction  k,  even  when  it  is  faid  to  mark  oppofition,  and 
tranflated  but,  ftill  retains  its  genuine  fignification  of  union ; with  this  variation,  that 
in  fuch  inftances  it  ought  to  have  the  force,  not  of  to  fimply,  but  of  to  with  emphafis, 
or  even  to.  But  k,  when  in  the  form  of  a prepofition  governing  the  accufative,  is  not 
accented ; whereas  k the  conjunction  is  always  accented : whence  Hoogeveen  has  been 
led  to  confider  them  as  of  different  origin.  But  the  analogy  of  to  and  too,  the  firft 
ufed  when  the  objeCt  is  exprefted,  the  other  when  it  is  not  expreffed,  may  hold  with 
refpeCt  to  the  two  ufes  of  k. 

The  writer  concludes  his  paper  with  the  following  conclufions  derived  from  it: 

\fi,  That  prepofitions,  in  various  languages,  govern  not  only  nouns  fubftantive,  but 
alfo  claufes  of  fentences  bearing  the  form  of  propofitions ; but  that  fuch  claufes  are  then 
equal  to  nouns  in  their  effebt,  the  abfirabl  amount  of  them  only  being  regarded : and, 
confequently,  that,  by  this  fieeming  change  of  their  regimen,  no  real  change  is  made, 
either  in  the  grammatical  nature,  or  in  the  fignification  of  the  prepofitions  them- 
felves. 

idly,  That,  whether  the  objeCt  governed  be  a noun  fubftantive,  or  the  amount  of 
a propofition  taken  as  a noun  fubftantive,  that  objeCt  is  often  not  formally  ftated, 
being  obvious  from  the  context;  but  that  neither  does  the  formal  fiatement,  or  the 
omijfion  of  the  governed  objeCt,  make  any  change,  either  in  the  grammatical  nature, 
or  in  the  fignification  of  the  prepofitions. 

3dly,  That  the  fpecialities  attending  thefe  prepofitions,  when  they  are  called  conjunc- 
tions, depend,  in  as  far  as  the  exprefiicn  is  concerned,  on  one  or  other,  or  both  of  the 
following  circumftances,  viz.  the  governed  objeCts  being  involved  in  a propofition,  or  its 
not  being  formally  fiated. 

\thly.  That  the  adverfative  appearance  of  fome  of  the  conjunctions  called  adverfia- 
tive,  arifes  folely  from  the  emphatic  meaning  given  to  them,  when  employed  to  mark 
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the  union  of  objedls  feemingly  oppofite  or  incongruous ; but  that,  though  they  may 
prefuppofe,  they  do  not  exprefs  luch  incongruity  or  apparent  oppofition. 

5 thly,  By  having  fhewn  that  the  conjunctions  too,  at,  and  8s',  are  the  fame  with  the 
prepofitions  to,  ad,  and  §5,  we  have  difcovered  their  ftriCt  and  proper  fignification, 
and  are  thereby  enabled  to  annex  to  each  of  them  a precife  idea,  inltead  of  having  a 
vague  and  confufcd  feeling  of  their  effect. 

Lajlly,  By  having  afcertained  the  grammatical  nature  of  certain  conjunctions,  we 
have  advanced  one  ftep  towards  the  developement  of  conjunction  itfelf — I mean  the  part 
of  fpeecb  fo  called-— which  is  ftill  a defideratum  in  grammar,  the  nature  of  it  being, 
perhaps,  lefs  underftood  than  that  of  any  other  of  the  parts  of  fpeech. 


VII.  Effay  on  the  Origin  and  Structure  of  European  Eegiflatures.  By  Allan1 

Maconochie,  Efq. 

PART  II. 

Section  I.  Of  the  Legiflature* of  the  German  Nations  after  their  Eft ahlifhment  in  the 

Roman  Provinces. 

MR.  MACONOCHIE  thinks,  that  after  the  clofe  of  an  expedition,  the  leader 
of  a German  confederacy  did  not  immediately  lay  down  his  office.  The  con- 
federate tribes  would  alfo  adhere  to  their  ancient  habits.  The  conquered  country 
would  be  parcelled  among  them,  and  their  old  military  and  religious  ceremonies 
continued.  This  would  be  rendered  neceffary  to  fupport  themfelves  againft  the  con- 
querors, to  whom  in  numbers  they  would  be  inferior.  It  would  be  likewife  neceffary 
to  have  a general  mufter  yearly  of  the  whole  confederacy,  and  to  attribute  to  their 
king  or  general,  the  right  of  calling  forth  the  nation  in  arms,  and  of  enforcing  the 
regulations  made  by  common  confent.  In  thefe  general  mutters  the  national  affairs 
would  be  tranfaCled.  The  power  exercifed  by  the  king  would  be  founded  in  the 
influence  of  his  old  retainers,  and  in  the  habits  of  the  vanquiffied  natives ; from  the 
latter  fource  the  forms  of  official  bufinefs  would  retain  the  language  of  defpotifm ; the 
imperial  fifes  would  remain  with  the  king,  and  the  right  of  diftributing  lands,  from 
whence  he  would  become  the  chief  proprietor  in  the  nation.  He  would  be  able  to 
multiply  his  retainers,  and  the  fubordinate  chiefs  would  likewife  be  enabled  to  mul- 
tiply theirs.  Some  of  thefe  lands  were  transferred  in  full  property,  others  on  terms 
of  military  fervice  j thefe  latter  were  termed  benefices. 

Mr.  Maconochie  does  not  apprehend  that  the  acquifition  of  the  Roman  towns,  or 
the  embracing  of  Chriftianity,  would  make  any  innovation  in  the  form  of  the  German 
legiflature;  the  municipia  would  acquire  the  afpedt  of  German  pagi.  The  chiefs  of 
the  Chriftian  clergy  acquired  a {hare  in  the  rank,  by  fharing  in  the  fundtions  of  their 
chief. 

By  this  hypothecs,  the  diets  of  the  Euiopean  ffates  were  originally  national  affem- 
blies,  confifting  of  the  whole  warriors,  conducted  by  the  local  chiefs,  who,  together 
with  the  king  and  clergy,  formed  a lenate  or  council.  Mr.  Maconochie  traces  the 
Grigin  of  thefe  diets  in  France,  in  Spain,  and  in  Britain ; and  concludes,  that  in  the 
latter  country,  the  freeholders  were  originally  members  of  the  legiflature : and  that 
all  freeholders  owed  military  fervice. 

Section 
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Section  II.  Of  the  deliberative  Body  in  the  Anglo-Saxon  and  Scottifh  Diets-,  and  whether 
they  contained  Reprefentatives  from  the  Downs. 

Mr.  Maconochie  fuppofes  that  the  diet  confifted  of  two  bodies,  and  that  the  fapientes 
natu  majores , were  the  magiftrates ; and  after  a long  examination  concludes,  that  the 
towns  enjoyed  no  peculiar  fyftem  of  adminiftration,  till,  by  becoming  wealthy  and 
formidable,  they  were  enabled  to  affift  the  fovereign,  and  to  obtain  from  him  privi- 
leges in  return. 


Letters  and  Papers  on  Agriculture , Planting , &c.  feleded  from  the  Correfpondence  of 
the  Bath  and  IVefi  of  England  Society  for  the  Encouragement  of  Agriculture , Arts,  Ma- 
nufactures, and  Commerce.  Vol.  VI.  .1792. 

I.  A Series  of  Letters  on  Planting  and  the  Management  of  Woods , from  T.  South,  Efq. 

THE  firft  letter  relates  chiefly  to  Oak  Timber,  and  its  fubftitutes.  The  preferit 
decreafe  of  it  is  lamented,  and  growers  are  advifed  in  what  cafes  to  rear  it 
ftraight,  and  in  what  crooked.  The  crooks  and  knees  of  oak  are  peculiarly  valuable 
for  naval  purpofes,  and  a certain  proportion  of  them  is  always  required  in  the  navy 
contracts.  The  letter  concludes  with  an  account  of  an  oak  felled  in  1758,  in  Lang- 
ley Wood,  on  the  verge  of  the  New  Foreft,  the  timber  of  which  amounted  to  28 
tons. 

Letter  II.  is  on  the  growth  of  Elms.  This  tree  delights  in  a rich  black  mould, 
and  requires  free  room  to  fpread  its  roots.  The  moll  profitable  mode  of  planting  it 
is  in  hedge-rows.  After  fome  defcriptions  of  particular  trees,  and  of  the  iuccefs  of 
fome  plantations,  the  following  obfervations  and  conclufions  are  drawn. 

1 ft,  As  the  growth  of  Elm  bears  proportion  to  the  extent  of  ground  allotted  for 
its  roots  to  range  in ; thofe  who  would  propagate  large  timber,  mull  never  plant  too 
clofe. 

idly , That  though  branchy  elms  are  the  quickeft  growers*,  they  are  not  the  molt 
profitable  to  the  planter ; for  fuch  timber  is  little  fought  after,  and  one  branch  only 
being  accepted  by  the  merchant  as  timber,  the  reft  all  go  with  the  top,  which  reduces 
the  contents  exceedingly. 

pdly.  That  as  the  value  of  this  timber  confifts  more  in  length  and  bulk  of  the 
fhaft,  than  in  the  crooks  and  contents  of  its  branches,  it  is  the  buflnefs  of  planters 
to  train  them  up  tall  and  ftraight,  to  keep  their  lliafts  clean,  and  not  to  fuffer  them 
to  branch  till  within  a few  feet  of  the  top. 

Athly, 

* That  branchy  trees  are  the  quickeft  growers,  I believe  to  be  invariably  the  cafe,  and  may  be  thus 
accounted  for ; the  fap  imbibed  by  the  roots,  is  a compound  of  aqueous  and  nutritious  matter;  the 
quicker  it  is  in  its  paifage,  the  greater  is  the  demand  upon  the  roots,  which  extend  themfelves  accord- 
ingly in  fearch  of  frefh  fupplies ; the  branches  follow  their  direflion,  and  ftill  increale  the  demand; 
fo  that  the  more  branches  a tree  has,  and  the  nearer  they  are  to  the  ground,  the  fooner  the  fap  perfpires 
off  its  aqueous  particles,  depofiting  the  nutritious  ones  by  the  way.  Wherefore  the  timber  is  more 
amply  fed  by  an  accelerated  current  of  fap,  than  by  a tardy  one,  confequently  branchy  timber  increaies 
more  in  proportion,  than  that  which  is  clean  Ihafted,  where  the  lap  is  longer  in  its  progrefs,  finding 
no  outlet  till  it  reaches  the  top. 
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4 thly,  The  prefent  method  of  lopping,  though  conducive  to  the  lengthening  of 
the  fhaft,  fills  it  full  of  rough  protuberances,  which  by  admitting  water,  are  very 
prejudicial  to  the  timber,  and  occafion  the  defecfrs  fo  generally  complained  of. 

5 thly,  The  fhaft  of  the  elm  advances  inch  by  inch  through  its  whole  contents,  that 
is,  every  inch  lengthens  yearly;  by  this  means  it  advances  more  or  lefs  in  proportion 
to  its  length,  befides  the  addition  of  new  wood  at  the  top.;  fo  that  a branch  now 
thirty  feet  from  the  ground,  will  (in  a growing  flick)  five  years  hence  be  removed 
higher  by  a foot,  confequently  the  timber  is  increafing  in  length  beneath  that  branch, 
as  wdl  as  above  it. 

Laftlyy  The  growth  of  elm  is  to  that  of  oak,  in  ahazely  loam  like  mine,  as  three 
to  two,  and  the  value  of  the  timber,  if  long  and  ftraight,  as  two  to  three.  The  profits 
of  the  planter,  therefore,  both  in  oak  and  elm,  will  be  nearly  on  an  equality. 

To  train  up  Elms  to  long  ftraight  Shafts. 

Care  mufl  be  taken  in  planting,  to  fhorten  all  the  fide-fhoots,  and  leave  the  leading 
fhoot  intire. 

In  three  or  four  years  afterwards,  cut  the  lowermoft  of  the  fhortened  fhoots  clean 
off,  and  fhorten  mofl  of  the  maiden  fhoots  above  them,  carefully  preferving  the 
leading  fhoot,  and  prevent  its  having  a competitor ; at  Midfummer  following,  flrip 
off  all  fuch  fprays  as  have  put  forth  from  the  fides  of  the  wounds  (by  hand.) 

Proceed  in  the  fame  manner  every  three  or  four  years,  cleanfing  about  four  feet  of 
the  flem  at  a time,  fhortening  the  upper  branches,  cutting  off  clofe  thofe  which  were 
fhortened  at  the  preceding  trimming,  and  ftripping  afrefli  at  Midfummer,  till  thirty 
or  forty  feet  of  fhaft  is  obtained  without  fpray  or  blemifh  ; they  may  then  be  left  to 
themfelves,  for  the  fhaft  will  lengthen  forne  feet,  and  fnould  they  put  out  more  fprays 
from  the  lips  of  the  old  wounds,  fuch  may  be  ftripped  off  by  hand,  from  time  to 
time,  till  this  vicious  inclination  ceafes.  Beautiful  and  valuable  timber  will  be  thus 
obtained  at  a very  trifling  expence,  which  the  pea-flicks  that  come  off  will  nearly 
defray. 

The  advantage  that  arifes  from  fhortening  fome  of  the  maiden  fhoots  at  every 
trimming,  confifls  in  checking  their  growth ; which  caufes  them  to  be  fmall  at  the 
bafe,  in  proportion  to  the  bole  of  the  tree* ; confequently  the  wounds  are  but  trifling, 
fome  heal  over,  and  the  bark  becomes  fmooth.  It  is  advifeable  to  prevent  thefe 
trees  from  forking  at  the  top  as  long  as  pofiible,  for  they  are  very  apt  to  break  off 
at  the  forks  which  injures  the  timber. 

Letter  III.  Abele  wood,  not  being  fubjeft  to  the  worm  when  kept  from  wet,  an- 
fwers  well  in  building.  They  are  fubjedl  to  warty  excrefcences,  which,  when  large, 
bring  on  decay.  Alder -is  of  little  value  as  timber,  but  is  very  ornamental  in  wet 
fituations.  Afh  is  valuable  when  properly  managed  and  in  good  dry  fituations.  If 
removed  when  ten  or  twelve  feet  high,  the  grain  acquires  a tenacity  very  prejudicial 
to  the  timber.  Beech  is  a free  grower,  and  applicable  to  many  ufeful  purpofes.  It 
is  peculiarly  excellent  in  water- works.  It  delights  in  chalky  foils  and  lofty  fituations. 
Scotch  fir,  though  not  equal  to  Baltic  deal,  is  worth  propagating  for  ordinary  pur- 
pofes. The  drier  the  fituation  on  which  it  is  planted,  the  flower  its  growth,  but  the 
more  valuable  its  timber. 

Letter 

* I fcaree  need  fay  that  bole  andTnaft  are  fynonymous  terms. 
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Letter  IV.  Defcription  of  Fyfields  Oak,  now  {landing  in  a wood  near  Romfey  in 
Hampshire. — In  this  is  introduced  a {ketch  of  the  progrefs  of  an  oak  during  the 
latter  half  of  its  exidence,  in  order  to  {how  that  it  will  pay  good  intered  for  handing 
till  it  arrives  at  maturity.  It  concludes  with  an  account  of  the  Bull  Oak,  a large 
decayed  tree  in  Wedgenock  Park,  Warwickfhire. 

Letter  V.  An  Effay  on  the  Growth  of  Oaks,  and  on  the  production  of  Crooked 
Timber  for  naval  purpofes.-— The  growth  of  middle-aged  oak  is  generally  from  one 
inch  i-third,  to  an  inch  in  circumference  yearly;  between  its  twentieth  and  its  hun- 
dredth year,  it  fometimes  exceeds  this  meafure  ; and  in  its  fecond  century  falls  within 
its  But  as  the  l'olidity  of  the  {haft  confilts  lefs  in  its  length,  than  in  the  fquare  of  its 
diameter  in  the  girting  place,  a fmall  addition  to  the  diameter  there  enlarges  the 
fquare  abundantly.  Wherefore,  though  the  circumference  from  the  hundredth  to  the 
hundred  and  fiftieth  year,  may  not  increafe  fo  fad  as  it  did  to  the  hundredth,  the  folid 
contents  will  be  increafing  falter;  for  as  the  fquare  of  the  diameter*  40  — 1600  ex- 
ceeds the  fquare  of  24  — 57 6f,  fo  will  the  contents  in  the  150th  year  exceed  the  con- 
tents in  the  100th,  when  its  annual  enlargement  was  i-8th  of  an  inch  greater. 

Tall  firaight  oaks>  when  of  full  fize,  are  beautiful  objefts,  whether  fmgle  or  in 
woods.  'I  hey  are  requifite  for  beams,  for  kelfons,  dern-pods  and  plank-docks ; and 
great  is  the  confumption  of  the  latter;  for  fhips  are  planked  both  within  and  without 
with  oak,  fave  beneath  the  light  water-line,  where  beech  performs  that  office.  The 
growth  of  oaks  like  thefe  is  the  chief  aim  of  the  generality  of  planters  ; and  feems 
to  have  been  the  immediate  defign  of  the  furveyors  of  Dean  Foreft.  Should  their 
plan  be  adopted,  the  trees  will  draw  one  another  up  fo  fad,  that  fcarce  a crooked  one 
will  be  found  in  18  thoufand  acres,  fave  round  the  out-fkirts ; and  the  foil  will  be  full 
of  {tubs,  which,  as  oak  robs  oak,  mull  check  the  growth  of  the  furviving  timber. 

Mr.  S.  takes  his  hint  for  the  production  of  crooks  and  knees,  from  what  is  ob- 
ferved  in  a fored,  of  timber  trees  being  accidentally  reared  under  thorns  and  bufhes. 
Thefe  protect  the  young  plants,  and  afford  them  manure.  He  propofes  that  it 
fhould  be  imitated  by  fowing  acorns  delignedly  under  quickfets  and  coppices.  The 
mode  in  which  crooks  are  naturally  formed  is  illudrated  by  plates,  reprefenting  trees 
forced  out  of  the  perpendicular  by  others.  Trees  growing  on  a bank  alfo  frequently 
take  a favourable  turn  in  the  thicked  part  of  the  butt,  and  he  recommends  planting 
fome  oaks  in  that  fituation. 

Additional  Letter  to  the  Secretary.  This  announces  an  intended  work  of  the  fame 
gentleman,  on  the  culture  of  peaches  and  necdarines,  for  which  fruits  he  feems  to 
thinks  the  climate  of  England  as  favourable  as  any  other,  or  perhaps  more  fo.  The 
work  is  alio  to  contain  a regular  fydem  for  pruning  and  managing  wall-trees  in 
general. 

II.  A 

* Forty  inches  was  the  diameter  of  Fyfields  Oak,  in  its  150th  year,  - - 40 

X40 

1600  = Its  fquare. 

+ Twenty-four  inches  diameter  of  the  fame  in  its  100th  year,  » = 24 

X24 


576  = Its  fquare. 
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II.  A Defcription  of  the  Inftrument  called  a Sward-Cutter , invented  by  the  Hon.  Robert 
Sandilands  fome  Time  ago , now  much  improved , particularly  with  Regard  to  the 
Expence , it  being  reduced  from  1 5 or  1 61.  to  5 or  61. 

PLATE  XI.  Fig.  4.  No.  1.  A A,  &c.  a fquare  frame  three  feet  four  inches  from 
the  fore  to  the  hind  part,  by  four  feet  three  inches,  the  breadth  of  the  machine 
within  fide ; the  timber  (when  of  fir)  four  inches  fquare,  placed  on  two  wheels  B B, 
three  feet  diameter,  a little  more  or  lefs,  (the  old  fore-wheels  of  a chaife  may 
anfwer  the  purpofe  to  fupport  the  hind  part  of  the  machine. 

C C,  &c.  fix  firong  pieces  of  wood,  called  bulls,  three  feet  long,  five  inches  and 
a half  broad,  the  thicknefs  fix  inches  at  E,  No.  2,  and  .tapering  to  3 inches  at  F. 
Intothefe  bulls  are  fixed,  the  cutting  wheels,  which  are  iron,  13  inches  diameter,  three 
quarters  of  an  inch  thick  at  the  centre,  about  an  inch  diameter,  for  piercing  holes  to 
fix  the  iron  axles  in ; from  that  they  are  to  be  of  JTich  thicknefs,  as  to  allow  the  edges 
to  be  well  fteeled.  Thefe  wheels  are  fixed  by  two  bolts  going  through  the  bulls, 
with  eyes  on  one  end,  for  the  axles  of  the  wheels  to  run  in,  and  nuts  and  fcrews  on 
the  other,  to  make  them.very  firm  by,  and  funk  in  the  bulls,  to  prevent  their  inter- 
fering with  the  weights  L refting  on  them. 

G G,  in  No.  1,  are.  hollow  pieces  of  wood  called  thorles , each  three  inches  and  a 
half  long,  which  inclofe  the  bolt  M,  and  keep  the  bulls  C C at  their  proper  diftances, 
but  may  be  made  longer  or  fhorter  at  pleafure,  as  the  ward  requires  to  be  cut  in 
larger  or  fmaller  pieces.  They  are  in  two. pieces,  and  bound  together,  and  jointed 
by  a ftrap  of  leather  or  cord,  which  allows  them  to  be  readily  changed,  when  the 
cutting  wheels  require  to  be  kept  at  more  or  lefs  diftance. 

The  iron  bolt,  No.  1,  goes  through  two  pieces  of  wood  or  iron,  feven: inches  long, 
clear  of  the  wood,  fupported  by  iron  flays,  fixed  to  the  frame,  and  through  all  the 
bulls,  as  at  T,  No.  3,  it  requires  to  be  ftrong,  as  the  draught  of  the  horfes  terminate 
there. 

H H,  No.  2 and  3,  a cylinder  or  fegmentof  wood,  feven  inches  diameter,  called 
a rocking-tree , which  goes  acrofs  the  frame,  and  moves  on  the  pivots  fixed  into  it,  one 
at  each  end,  fupported  Ty  an  iron  bolt,  or  piece  of  wood  morticed  into  the  frame, 
eight  inches  high,  as  appears  in  No.  2 and  3/ .to  which  fix  chains  or  ropes  are  fixed 
by  hooks,  at  different  diftances,  as  you  want  your  cuts,  at  9,  8,  7,  or  6 inches  from 
one  another,  and  are  joined  to  the  end  of  each  bull,  in  which  the  cutting  wheels  run ; fo 
that  when  the  rocking  tree  is  turned  about  by  the  lever  I,  fixed  in  the  middle  of  it,  ail 
the  bulls,  with  their  cutting  wheels,  are  railed  out  of  the  ground  at  once,  as  in  No.  3, 
by  which  means  the  machine  may  be  turned,  or  moved  from  place  to  place  with  great 
eafe,  without  any  danger  of  {training  the  wheels. 

N.  B.  The  rocking-tree  is  not  delineated  in  No.  1,  in  order  that  the  plan  of  the 
frame  may  be  more  eafily  underftood. 

L L,  No.  1,  .2,  3,  are  weights  of  free  ftone,  26  inches  long,  fix  inches  broad, 
the  under  one  four  inches  thick,  the  upper  one  of  the  fame  dimenfions,  and  three 
inches  thick,  which  will  weigh  (according  to  the  gravity  of  the  ftone)  about  four 
ftone  the  under,  and  three  the  upper,  all  of  them  having  two  holes  in  them,  through 
which  iron  fpikes,  firmly  fixed  in  the  bulls,  pafs,  in  order  to  keep  them  fteady. 

When  the  ground  is  eafily  cut,  the  under  ftone,  of  four  ftone  weight  may  anfwer; 
when  mor?  difficult,  the  other  ftone  of  three  ftone  weight  may  be  added,  fo  that  every 
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wheel  may  have  feven  done  weight  upon  it,  which  has  been  found  fufficient  for  the 
difled  land  and  toughed  fward  the  machine  has  ever  been  tried  on.  Caft  iron 
weights  will  anfwer  fully  better,  but  are  more  expenfive,  which  the  inventor  willies 
by  all  means  to  avoid. 

The  lever  I,  No.  2,  3,  which  ought  to  be  five  feet  long,  mud  have  a Hiding  rope 
on  it,  fixed  to  the  back  part  of  the  frame,  fo  that  when  the  cutting  wheels  are  all  taken 
out  of  the  ground  three  or  four  inches,  by  the  rocking  tree’s  being  turned  partly 
round  by  the  lever,  the  rope  is  then  fixed  to  it,  by  putting  a loop  at  the  end  of  the 
rope  over  the  pin  R,  No.  3,  (it  ought  to  be  placed  three  feet  four  inches  from  the 
extremity  of  the  lever  I,)  which  keeps  all  the  cutting  wheels  out  of  the  ground  till 
the  machine  is  turned,  and  then,  by  moving  the  loop  of  the  pin,  it  flips  back  towards 
the  frame,  and  the  lever  is  gently  let  back  to  its  place,  as  in  No.  2,  by  which  the 
cutting  wheels  are  put  into  their  former  poflure,  by  the  weights  fixed  on  the  bulls  in 
which  they  run.  The  levers  may  be  made  of  good  tough  alh. 

P,  No.  1,  a fmall  bolt  of  iron,  with  a hook  on  one  end  of  it,  (one  is  diffident) 
to  drengthen  the  bolt  M,  to  be  hooked  on  the  centre  of  it,  and  joined  to  the  frame 
by  a nut  and  lcrew. 

The  grooves,  in  which  the  cutting  wheels  run,  may  be  covered  below  at  the  hin- 
der part  with  a plate  of  thin  black  iron,  fix  inches  long,  three  inches  broad,  having 
a flit  in  it  where  the  wheels  run,  to  prevent  (if  found  neceflary)  any  grafs,  weeds, 
or  fmall  dones,  from  filling  the  grooves,  and  clogging  the  wheels ; the  form  of 
which  is  feen  at  the  letter  i. 

To  the  frame,  as  feen  at  No.  1,  are  fixed  (for,a  double-horfe  fward-cutter)  three 
fhafts,  as  in  a waggon,  of  fuch  length,  drength,  and  didance  from  one  another,  as 
any  workman  may  think  proper. 

Tor  a Tingle- horfe  fward-cutter  (which  has  only  four  cutting  wheels)  a pair  of  drafts 
are  ufed,  and  may  make  the  two  Tides  of  the  frame  without  any  joinings.  The  width 
of  the  frame,  in  proportion  to  the  double-horfe  fward-cutter,  is  as  four  to  fix. 

It  is  recommended  for  a double-horfe  fward-cutter  to  have  eight  bulls  and  wheels, 
that  when  it  is  ufed  to  reduce  hard  cloddy  dimmer  fallow,  or  land  for  barley,  before 
the  lad  furrow,  or  even  after  it,  the  whole  weight,  42  done,  employed  in  fward-cutting 
the  diffied  land  and  toughed  fward,  may  be  applied  to  the  eight  bulls  then  at  fix 
inches  from  one  another : the  four  done  weights  to  be  applied  to  fix  of  the  bulls,  and 
two  of  the  three  done  weights  to  each  of  the  additional  bulls,  which  it  is  thought  will 
prove  a diffident  weight  for  the  purpofe,  and  will  effedually  prevent  a clod,  at  any 
time,  of  more  than  fix  inches  broad,  from  efcaping  being  broke  to  pieces. 

In  the  fame  manner,  a fingle-horfe  fward-cutter  may  have  fix  bulls  for  the  above- 
mentioned  purpofe  j the  28  done  belonging  to  it  divided  thus : the  four  done  weights 
to  four  of  the  bulls,  and  two  of  the  three  done  weights  to  each  of  the  additional  bulls. 
It  was  thought  better  to  be  rather  minute  here,  than  trouble  the  perfon  employed  in 
ufing  the  fward-cutter  with  any  calculations. 

That  the  indrument  may  come  as  cheap  as  poffible  to  the  public,  the  inventor  is 
of  opinion,  that  the  expence  of  the  two  wheels  and  the  iron  axle  (which  is  confider- 
able)  may  be  faved,  by  joining  drongly  to  the  frame  at  S,  No.  3,  a piece  of  wood 
with  a little  curve  at  the  extremity  of  it,  refembling  the  foot  of  a fledge,  formerly 
much  ufed  in  Scotland,  to  carry  in  the  corn  from  the  field;  the*part  of  it  reding  on 
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the  ground  being  kept  1 8 inches  (the  half  diameter  of  the.  wheels)  from  the  frame* 
by  a ftrong  fupport  of  wood. 

As  the  two  outer  bulls  next  the  frame  are  apt  to  get  under  it,  fo  as  to  prevent  the 
cutting  wheels  from  being  taken  out  of  the  ground,  a thin  flip  of  iron  fixed  to  the 
infide  of  the  frame,  nearly  oppofite  to  the  back  end  of  the  bulls,  of  convenient  length* 
will  be  found  neceffary. 

A Jhort  Account  of  the  Ufes  of  the  Infir  ument  called  a Sward-  cut  ter , , with  the  Advantages 

attending  it>  and  the  Manner  of  ufing  it. 

The  original  intention  of  this  machine  was  to  prepare  old  grafs  ground  for  the: 
plough,  by  cutting  it  acrofs  the  ridges,  in  the  beginning  of,  or  during  winter, -when  the 
ground  is  foft,  in  order  to  anfwer  all  the  purp.ofes  that  Mr.  Tull  propofed  by  his  four- 
coulter  plough,  fo  ftrongly  recommended  by  him  for  bringing  grafs  ground  that  has 
been  long  relied  into  tilth.  This  the  fward-eutter  has  been  found  to  do,  much  more 
effectually  and  expeditioufly,  as  Mr.  Tull’s  plough,  with  four  coulters,  cut  the-fward 
in  the  fame  direction  with  the  plough,  and  is  liable,  from  every  ftone,  or  other  obftruc- 
tion  any  of  the  coulters  meet  with,  to  be  thrown  out  of  its  work  altogether,  or  the 
inftrument  broke,  to  which  the  fward-eutter,  confifting  of  four,  fix,  or  more  cutting 
wheels,  is  never  liable,  from  their  being  entirely  independent  of  one  another,  cutting 
the  ground  acrofs  the  ridges  before  plowing, , and  rendering- that  operation  eafier  to  two 
horfes  than  it  would  be  to  three  without  its  being  cut.  The  furrow  being  cut  acrofs, 
falls  finely  from  the  plough  in  fquares  of  any  fize  required,  not  under  fix  inches,  in 
place  of  long  flips  of  tough  fward,  feldom  and  imperfectly  broke  by  the  four-coultered 
plough. 

Any  perfon  who  reads  Mr.  Tull’s  defeription  of  his  four-coultered  plough,  and 
what  he  propofed  by  it,  will  foon  fee  the  great  advantage  the  fward-eutter  has  over  it, 
in  producing  the  defired  effect  of  bringing  old  refted  grafs  ground  into  tilth;  an  objeCt 
univerfally  allowed  to  be  of  no  fmall  importance  to  agriculture. 

This  inftrument  is  very  fit  for  preparing  ground  for  burnbating,  as  it  will  fave  much 
hand  labour. 

It  may  be  properly  ufed  in  crofs-cutting  clover,  of  one  or  two  years  ftanding,  to 
prepare  the  ground  for  wheat,  - if  the  land  be  ftiff  and  moift  enough. 

It  may  be  applied  to  cutting  and  crofs-cutting  pafture  ground,  intended  to  have 
manure  of  any  kind  put  upon  it  to  meliorate  the  grafs.  In  this  it  will  far  exceed  the 
fcarificator  mentioned  in  one  of  Mr.  Young’s  tours,  as  that  inftrument  is  liable,  as 
well  as  the  four-coultered  plough,  to  be  thrown  out  of  its  work  when  meeting  with  a 
jftone  or  other  interruption.  This  the  fward-eutter  is  proof  againft,  which  is  looked 
on  as  its  greateft  excellence.. 

In  preparing  for  barley,  the  fward-eutter  excels  a roller  of  any  kind,  in  reducing  the 
large  hard  clods  in  clay  land,  occafioned  by  a fudden  drought,  after  its  being  plowed 
too  wet ; and  it  is  likewife  very  proper  for  reducing  fuch  clay  land,  when  under  a 
fummer  fallow.  In  this  operation  the  fward-eutter  is  greatly  to  be  preferred  to  the 
cutting  roller,  likewife  mentioned  by  Mr.  Young  in  one  of  his  tours,  from  its  wheels 
being  all  dependent  one  on  another,  fo  that  when  one  is  thrown  out  by  a ftone,  three 
or  four  muft  fhare  the  fame  fate  : befides,  the  cutting  roller  has  but  feven  wheels  in 
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fix  feet,  and  the  fward- cutter  has  fix  in  four  feet  three  inches,  at  nine  inches  diftant; 
and,  if  neceflary,  may  have  them  fo  near  as  fix  inches. 

After  old  grafs  ground  is  cut  crofs  with  the  fward-cutter,  and  plowed,  it  has  a very 
uncommon  and  worklike  appearance,  from  each  fquare  turned  over  by  the  plough, 
being  raifed  up  an  inch  or  two  at  the  fide  laft  moved  by  the  earth-board ; fo  that  the 
field,  when  finifhed,  is  all  prettily  waved,  and  refembles  a piece  of  water  when  blown 
on  by  a gentle  breeze.  By  this  means  a very  great  deal  of  the  land’s  furface  is  ex- 
pofed  to  the  froft,  and  other  influences  of  the  air,  which  cannot  fail  to  have  a good 
effect  on  it. 

Two  horfes  are  fufficient  for  the  draught  of  a double-horfe  fward -cutter,  and  one 
horfe  for  a fingle-horfe  one ; one  man  manages  the  machine  and  drives  the  horfes. 
He  begins  his  operation  by  firft  meafuring  off  twenty  or  thirty  paces  from  the  machine, 
lefs  or  more,  as  he  inclines,  and  there  fixes  a pole.  He  then  cuts  the  field  crofs,  as 
near  at  right  angles  with  the  ridges  as  he  can.  When  the  cutting  wheels  are  paft  the 
laft  furrow  about  a yard  or  fo,  and  the  machine  is  upon  the  utmoft  ridge  of  the  field 
on  which  it  muft  turn,  he  muft  flop  the  horfes,  then  take  hold  of  the  lever  I,  fig.  t. 
No.  2,  and  by  pulling  it  to  him,  he  raifes  the  cutting  wheels  out  of  the  ground,  which 
are  kept  fo  by  the  loop  of  the  rope  being  put  over  the  pin  R.  in  the  lever  I,  No.  j, 
till  the  machine  is  turned  and  brought  to  its  proper  place,  which  is  done  by  meafuring 
off  the  fame  diftance  formerly  done  on  the  oppofite  fide  of  the  field.  When  the  cut- 
ting wheels  are  exactly  over  the  outmoft  furrow,  then,  on  the  horfes  being  flopped, 
flipt  off  the  pin  R,  and  the  lever  returned  to  its  former  place,  as  reprefented  No.  2, 
which  allows  the  weights  L L,  &c.  to  force  the  cutting  wheels  into  the  ground  again. 
He  then  goes  on  till  the  interval  between  the  firft  and  fecond  ftroke  of  the  machine  is 
all  cut.  In  this  manner  the  field  is  to  be  finifhed,  after  which  you  may  begin  to 
plow  when  you  pleafe. N.  B.  There  muft  be  a pole  at  each  fide  of  the  field. 

It  is  of  no  confequence  whether  the  land  to  be  fward-cut  is  in  crooked  ridges,  or 
ftraight  in  flat  ridges,  or  in  very  high-raifed  ridges ; fuch  as  are  frequently  met  with 
in  Scotland.  Be  the  furface  ever  fo  uneven,  it  does  not  fignify,  as  the  cutting  wheels 
being  all  independent  of  one  another,  are  forced  by  their  weights  into  every  furrow  or 
hollow. 

One  fward-cutter  will  cut  as  much  in  one  day  as  fix  ploughs  will  plow. 

The  land  may  lie  feveral  months  in  winter  after  being  fward-cut,  when  there  is  no 
vegetation  to  make  the  cuts  grow  together  again  before  it  is  plowed ; but  the  fooner 
it  is  plowed  after  cutting  the  better,  that  it  may  have  the  benefit  of  all  the  winter’s 
froft,  which  makes  it  harrow  better  and  eafier  at  feed  time. 

When  the  ground  is  harrowed,  the  harrows  ought  to  go  with  the  waves  that  appear 
after  plowing,  not  againft  them,  as  by  that  means  they  are  lefs  apt  to  tear  up  the  fur- 
rows all  cut  into  fquares.  This  need  only  be  attended  refpedling  the  firft  two  tines, 
as  they  are  called,  of  the  harrowing. 

Any  common  wright  and  fmith  may  make  the  inftrument.  It  is  very  ftrong,  very 
Ample,  and  eafily  managed,  and  moved  from  place  to  place;  and  if  put  undercover, 
will  laft  many  years. 

Fig.  II,  is  the  plan  of  a harrow  invented  by  Mr.  Sandilands,  which  he  recom- 
mends in  a particular  manner,  and  to  which  he  has  given  the  name  of  the  chain  and 
Jcrew  harrow.  Its  properties  are,  that  if  your  ridges  are  high,  and  you  wifli  to  har- 
row them  from  one  end  to  the  other,  by  lengthening  the  chain  (which  the  fcrew  com- 
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mands)  the  harrow,  when  drawn  along,  forms  an  angle  downwards,  and  miffes  none 
of  the  curve  of  the  ridge,  fo  far  as  it  extends,  vhich  may  be  nine  feet,  the  diftance 
from  A to  B.  The  diftance  from  C to  D is  five  feet  fix  inches.  When  the  crowns 
of  the  ridges  have  got  what  is  thought  fufficient  harrowing  lengthwife,  you  fhorten 
the  chain  by  the  fcrew,  which  forms  an  angle  upwards ; the  harrow  is  then  drawn  by 
the  horfes,  one  on  each  fide  of  the  furrow,  which  completely  harrows  it  and  the  fides 
of  the  ridge,  if  eighteen  feet  broad. 

When  you  want  to  harrow  even  ground  or  high  ridges  acrofs,  with  the  fcrew  you 
can  bring  the  harrow  to  be  horizontal,  fo  as  to  wofk  as  a folid  harrow  without  a joint. 

The  teeth  are  formed  and  fixed  in  the  common  manner,  iquare,  not  in  the  fafhion 
of  coulters,  and  are  nine  or  ten  inches  below  the  wood,  and  of  fuch  ftrength  as  is 
thought  the  land  requires.  The  teeth  cut,  or  rather  tear  the  ground  at  every  four 
inches  without  variation,  though  feemingly  placed  irregularly  without  any  rifk  of 
choaking,  except  fometimes  at  the  extreme  angles,  where  the  teeth  are  neceffarily 
near  each  other,  which  may  be  cleaned  with  the  greateft  eafe,  by  railing  them  a little 
from  the  ground.  The  figures  i,  2,  dec.  point  out  where  the  twelve  teeth  on  each 
fide  the  harrow  are  placed. 

Where  a ftrong  brake-harrow  is  not  neceffary,  by  making  the  teeth  fhorter  or 
lighter,  you  may  have  forty-eight  teeth,  which  will  tear  the  ground  at  every  two 
inches,  or  near  it,  cover  the  feed  well,  and  make  a fine  mould. 

It  is  recommended,  that  harrows  for  every  pnrpofe,  and  of  any  fize,  be  made  on 
the  above  principle,  from  which  no  tooth  can  ever  follow  the  track  of  another,  and 
all  are  kept  conftantly  adting. 

Fig.  3 and  4,  the  plan  and  profile  of  a harrow,  likewife  invented  by  Mr.  Sandilands, 
called  a Wrack  Harrow,  from  its  very  expeditious  manner  of  bringing  the  wrack  or 
roots  of  couch-grafs  and  other  weeds  together.  It  confifts  of  a plank  of  timber,  fix 
feet  long,  nine  inches  broad,  and  two  inches  thick,  in  which  there  are  two  rows  of 
teeth  fixed,  twelve  in  front,  and  thirteen  in  rear,  about  four  inches  row  from  row,  and 
about  five  inches  from  each  other,  which,  in  eftedt,  brings  the  teeth  to  operate  at  two 
inches  and  a half  one  from  another.  They  are  in  length  about  feven  inches  below 
the  wood,  three  quarters  of  an  inch  fquare,  not  fharp,  but  pointed  diamond  ways,  fo 
as  not  to  penetrate  the  foil,  but  only  to  catch  what  by  preceding  thorough  harrowing 
is  brought  above  ground.  To  the  plank  is  joined  fhafts  for  a horfe,  and  handles  for 
a man,  of  fuch  length  and  ftrength  as  any  workman  may  think  neceffary. 

The  manner  of  ufing  the  harrow  is  as  follows:  When  the  land  is  fo  well  harrowed 
as  that  all  the  roots  of  the  quickens  or  couch-grafs,  &c.  are  brought  to  the  furface, 
the  harrow  is  drawn  acrofs  the  field,  the  holder  prefiing  a little,  not  much,  on  the 
handles,  till  the  plank  is  immediately  over  the  firft  furrow ; on  which,  without  flopping 
the  horfe,  he  fuddenly  lifts  the  harrow  which  the  fhafts  fupport  before  ; by  this  means, 
all  the  fluff  gathered  by  the  harrow,  drops  in  the  furrow,  fo  on  he  muft  go;  and 
when  he  has  crofted  the  field,  he  turns  to  the  right  or  left,  and  croftfes  the  ridges 
again,  as  mentioned,  obferving  not  to  mifs  any  of  the  land,  keeping  clofe  by  the  laft 
track.  From  this  operation,  the  whole  wrack,  &c.  is  left  in  the  furrows,  .ready  to 
be  carried  off  the  field,  or  burnt,  as  the  farmer  chufes.  If  the  horfe  is  not  fteady,  a 
boy  muft  be  employed  to  lead  him. 

III.  Queries 


III.  Queries  of  Mr.  Le  Blanc , refpelUng  the  Culture  of  Turnip -rooted  Callages,  with 
Anjwers  to  the  fame.  By  Sir  Thomas  Beevor,  Bart. 

A very  fhort  paper  of  little  Confequence. 


IV.  On  Various  Subjects.  By  the  fame. 

TH  E moll  important  article  in  this  paper,  is  the  fet  of  queftions  addreffed  by 
the  Commiflioners  of  the  Land  Revenue  to  the  Chairman  of  the  Quarter 
Seflions  of  the  County  of  Norfolk,  refpeCting  oak  timber,  with  their  anfwers.  Nor- 
folk, indeed,  is  not  a county  of  fo  much  confequence  as  many  others  in  this  refpeft; 
but  we  lhall  copy  the  general  obfervations  with  which  it  is  concluded. 

fc  T he  growth  and  improvement  of  oak  timber,  is  certainly  a matter  of  fo  much  con- 
fequence, and  of  fuch  great  national  concern,  that  the  want  of  it  cannot  be  too  greatly- 
dreaded,  or  precautions  for  the  prevention  of  it  too  foon  adopted  : however,  at  pre- 
fent  there  does  not  feem  to  be  in  this  county  any  juft  ground  to  apprehend  the  want 
of  it,  at  lead  of  fmall  timber.  The  only  two  ports  of  note  here,  for  building  and 
repairing  fhips,  are  Yarmouth  and  Lynn,  in  which  there  has  been  no  alteration  in 
the  price  of  timber  for  many  years,  excepting  only  fmall  occafional  fluctuations  in  it. 
And  if  the  price  of  large  oak  timber  has  in  the  kingdom  at  large  increafed  (as  it  is 
faid  to  have  done)  from  7s.  6d.  to  10s.  per  load,  it  fhoukl  at  the  fame  time  be  re- 
membered, that  the  confumption  of  oak  timber  between  the  years  1777  and  1783, 
fix  years  only,  was  more  than  for  the  preceding  23  years.  In  the  year  1783,  I have 
been  informed  there  were  43  fail  of  the  line,  and  52  forty-gun  fhips  building  in  the 
public  and  private  yards ; befides  ten  Eaft-India  fhips  of  900  tons  each.” 


V.  On  Mowing  Callage.  By  the  fame. 

The  chief  purpofe  of  this  letter  is  to  fay,  that  the  writer  did  not  find  this  plant  to 
flioot  again  after  being  fed  do\yn. 


VI.  On  Accuracy  in  the  char  all erijlic  Diftinftions  of  Plants.  By  the  fame. 

BY  charaCferiftic  diftindlions,  the  writer  does  not  mean  botanical,  but  econo- 
mical. He  would  have  to  be  mentioned  along  with  their  other  properties,  the 
principal  circumftances  of  importance  in  their  ufe  and  culture. 


VII.  On  the  left  Method  of  planting  Mangel-  IV urzel,  and  of  its  XJJe  and  Value  for  feeding 
Pigs , Cattle , &c.  By  Mr.  Joseph  W impev. 

THE' method  he  propofes,  is  plowing  the  ground  into  ridges,  three  feet  from 
the  middle  of  one  furrow  to  that  of  another,  and  dropping  the  feeds  eight  or 
nine  inches  apart,  one  row  in  each  ridge.  He  found  the  leaves  very  acceptable  to 

pigs 
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pigs  and  cows;  and  the  roots,  cut  in' dices,  readily  eaten  by  them  in  the  winter. 
Their  greated  inconvenience  is  the  quantity  of  mould  (licking  to  them,  which  is  held 
by  the  fibres,  fo  as  to  be  difficult  to,  feparate.  On  the  whole,  he  gives  a more 
favourable  account  of  this  plant  than  fome  others  have  done,  thinking  it  will  afford  a 
large  quantity  of  defirable  food,- from  the  beginning  of  July  to  the  end  of  December; 
but  he  fears  that  in  fevere  winters,  it  cannot  be  depended  upon  after  Chridmas. 


. VIII.  Q#  the  Caufe  of  Smut  in  Wheat . By  the  fame. 

IN  continuation  of  a. paper  on  this  fubjedl  in  a former  volume,  the  writer  relates 
the  event  of  lowing  2 1 grains  out  of  a fmutty  ear,  fird  deeping  part  of  them  in 
water  alone,  part  in  a drong  brine  befides.  All  thefe  produced  perfectly  healthy  and 
thriving  plants,  the  grains  of  which  were  perfe&ly  free  from  fmut.  Thofe  which 
had  been  deeped  in  the  brine  put  out  many  more  dalks  than  the  other.  Five  grains, 
imutty  at  one  end  and  found  at  the  other,  were  alfo  fown,  of  which  only  one  came 
up.  It  (hot  well,  but  had  always  a (ickly  look ; . and  when  it  ripened,  23  out  of  24 
Cars  were  found  entirely  fmutty. 


IX.  On  the  Drill  Hufbandry.  By  the  fame. 

This  letter  only  mentions  the  writer’s  doubts  as  to  the  preference  of  drilling  in 
- (ingle  or  in  feveral  rows. 


X.  On  Field  Mice,  and  the  Tranfplantation  of  Wheat.  By  the  fame. 

TH  E writer  obferves,  that  when  heavy  continual  rains  prevent  the  lowing  of 
wheat  at  the  proper  period,  a refource  may  be  found  in  tranfplanting  in  the 
fpring  roots  of  wheat  taken  from  the  tuffocks  that  (hoot  up  where  refervoirs  of  corn 
colledted  by  the  field-moufe  are  lodged.  This  little  animal  commits  greater  ravages 
than  perfons  are  generally  aware  of.  Their  neds  may  be  found  by  a fmall  heap  of 
mould  thrown  up  at  the  entrance  of  their  runs,  which  lead  by  many  winding  paths  to 
the  refervoir.  The  writer  concludes  with  remarking,  that  if  a fmall  piece  of  ground 
were  thickly  fown  with  wheat  at  the  ufual  time,  it  might  be  tranfplanted  early  in 
fpring  into  prepared  ground,  and  would  probably  yield  as  well  as  a fown  crop. 


XI.  On  the  grafting  Crab-Stocks,  White  ‘Thorns,  &c.  •with  Apples  and  Peers.  By 

the  fame. 

A PROPOSAL  to  engraft  with  fruit  feions  the  dems  of  hedge  plants  at  certain 
intervals,  fo  as  to  form  a kind  of  boundary  orchard,  at  no  expence  of  ground 
or  manure. 


XII.  On 
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XII.  On  the  faccharine  Quality  of  Pears , Maple  Sugar , &V.  Rj>  the  fame. 

FROM  the  fweetnefs  of  pears,  efpecially  after  being  afled  upon  by  fire,  a hint 
is  taken  of  the  poffibility  of  extradting  fugar  from  them.  The  writer  is  alfo 
attempting  to  raife  fugar-maple  plants,  from  feeds  fent  from  America. 


XIII.  On  Mangel- JVurzely  and  other  Crops  for  feeding  Cattle . By  J.  Franklen,  Efq. 
Some  very  brief  and  general  obfervations. 


XIV.  On  fVool,  Sheepy  &c.  By  the  Rev.  Charles  Onley. 

r~|”'HE  general  purport  of  thefe  obfervations  is  to  fhew  the  impolicy  of  attempting 
I exclufively  to  rear  fheep,  either  of  enormous  carcafe  with  coarfe  long  wool,  or 
of  a fmall  carcafe  with  a fmall  quantity  of  the  fineft  wool.  He  remarks  on  the  dif- 
ferent breeds  in  different  parts  of  the  ifland,  which  all  degenerate  when  removed. 
He  obferves,  that  the  Norfolk  breed  comes  neareft  of  them  all  to  the  Moufflon,  or 
wild  Tartarian  fheep.  He  recommends  the  rearing  of  fheep  to  gentlemen,  as  the 
kind  of  grazing  molt  likely  to  anfwer  to  them  ; and  he  thinks  that  in  England,  per- 
fection in  the  carcafe  and  approach  to  it  in  the  wool,  are  moft  agreeable  to  our  - elim- 
inate, and  fuitable  to.  our  culture  and.  population.  . 


XV!  On  Planting , Crafting y and  making  Cyders  By  J.  N.  Morse.'  - 

THIS  paper,  confifling  entirely  of  practical  directions,  is  incapable' of  abridg-  r- 
ment.  We  fhall  copy  that  part  which  relates  to  the  planting,  which,  alone,  , 
appears  to  have  any  novelty. 

“ After  the  apples  are  ground  in  a mill,  and  the  juice -for  cyder  (or  if  crabs,  the  ■- 
verjuice)  is  profiled  from  the  rind,  Italics,  core  and  kernels  j this  is  called,  the  muft , . 
and  fhould  be  crumbled  quite  fmall,  and  laid  thin  on  a board' floor  to  dry  j for  if  it 
be  laid  thick,  it  will  heat  and  deftroy  the  vegetation  of  the  kernels.  To  prevent  its 
heating  it  fhould  often  be  turned  with  a malt-fhoveh 

“ Prepare,  a piece  of  ground  by  well  digging  and  clearing  from  weeds,  keeping 
the  furface  fmooth;  and  in  February  or  March  lay  the  muft  thereon,  and  fhovel-turn 
it  in,  that  it  may  be  two  inches  deep;  imabout  fix  weeks  the  young  plants  will  ap- 
pear, and  muft  be  kept  clean  from  weeds;  let  them  remain  two  or  three  years  in 
the  feed-beds,  when  they  fhould  be  taken  -up,  and  the  tap-root  cut  off,  as  alfo  fome 
of  the  fpreading  branches.-  There  now  fhould  be  another  piece  of  ground  prepared 
by  double  digging,  wherein  to  tranfplant  the  flocks,  laid  out  in  beds  four  feet  wide;  . 
plant  them  in  rows  acrofs  the  beds  about  one  foot  diftance  between  the  rows,  and 
eight  or  ten  inches  diftance  in  the  rows ; let  them  ftand  here  three  years,  when  they 
muft  again  be  taken  up,  the  roots  and  tops  dreft,  and  planted  in  rows  about  eighteen 
inches  diftance  in  the  rows,  and  three  feet  between  the  rows ; but  four  feet  is  better, 
as  it  will  be  more  room  to  dig  the  ground  between  them,  which  fhould'  be  done  at 
leaft  once  a year,  and  kept  clean  from  weeds,  &c,  by  hoeing.  Tranfplancing  them 

twice. 
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twice,  and  pruning  their  roots,  makes  them  root  better  and  ftronger,  and  commonly 
rife  with  a wig  or  fibery  root. 

“ They  are  to  Hand  in  this  nurfery  until  of  fufficient  fi-ze  to  plant  in  orchards ; 
fome  may  be  large  enough  when  ten  years  old,  others  not  until  fourteen  or  fifteen  ; 
for  they  may  be  of  very  different  fizes,  although  fown  and  planted  at  the  fame  time. 
Here  they  are  to  be  carefully  trained  up  llraight,  and  pruned  every  year,  by  cutting 
off  five  or  fix  of  the  largeft  knots  or  lprays  each  year,  and  not  many  more  in  one 
year,  as  it  would  make  the  flock  grow  top-heavy  and  throw  out  more  branches. 
This  pruning  fhould  be  done  in  the  fpring  feafon,  as  the  wounds  will  heal  foonelt 
when  the  fap  is  rifing  ; but  if  pruned  in  autumn  or  winter,  the  wounds  will  be 
long  in  healing,  and  be  very  black,  and  continue  fo  for  years. 

<c  Stocks  ought  to  be  flrong  for  planting  orchards  that  they  may  the  fooner  grow 
out  of  the  way  of  cattle,  which  very  often  does  them  great  injury.  The  fize  I choofe 
to  plant  is  from  one  inch  and  a quarter  to  one  inch  and  a half  in  diameter  at  the 
grafting  place  ; that  is,  about  five  feet  fix  inches  from  the  ground. 

“ The  method  I purfue  in  planting  orchards  is,  firflday  out  the  field  by  fetti.ng  up 
flakes  equidiflant ; twenty  or  twenty-two  yards  from  each  other,  I look  upon  as  the 
befl  diflance.  After  they  are  properly  arranged,  dig  a hole  confiderably  larger  than 
will  take  the  roots  of  the  flock,  that  the  earth  may  be  foft  and  mellow  for  them  to 
flrike  therein  more  freely ; have  your  flock  ready  with  the  roots  and  head  pruned, 
particularly  thofe  that  were  bruifed  in  raffing ; place  it  upright  in  the  hole.  If  fome 
better  mould,  fuch  as  flreet  fhovellings,  or  a compofl  made  with  rotten  dung,  good 
mould  and  lime,  (lime  kills  the  ants,  which  are  very  deftrudtive  to  flocks  and  trees,) 
were  mixed  with  the  foil  to  fill  the  hole,  it  will  expedite  the  growth  of  the  flock. 
Care  fhould  be  taken  to  fill  up  every  vacancy  between  the  roots,  fhaking  the  flock 
well  whilft  filling  j when  filled,  tread  the  earth  down  to  the  roots  pretty  hard,  then 
have  a flake  four  or  five  feet  long  driven  fideways  in  the  ground  leaning  againfl  the 
flock,  pointing  to  the  weft  wind,  and  firmly  tie  the  flock  to  the  flake  with  an  ozier 
twig,  placing  a hayband  between  the  flock  and  the  flake,  to  prevent  galling;  this  will 
prevent  the  wind  fhaking  the  flock,  which  very  often  injures  it,  and  prevents  its 
taking,  root.  We  fhould  then  have  fix  or  eight  black-thorns,  pointed  and  ftuck  in 
the  ground  round  the  flock,  reaching  up  to  the  head:  thefe  fhould  be  tied  in  two 
places  with  twigs,  to  prevent  cattle  or  fheep  from  broufing  on,  or  rubbing,  or  peel- 
ing the  flocks,  which  they  are  very  apt  to  do,  particularly  young  fheep.  I have  had 
flocks  peeled  quite  round  by  fheep.  The  greafe  of  the  wool,  when  fheep  rub  againfl 
them,  injures  and  retards  their  growth.  Where  wood  is  plenty,  if  three  polls  be 
eredted  triangularly  round  the  flock,  and  laths  nailed  to  the  pofts,  it  is  the  beft  fence. 
The  flocks  mud  now  Hand  three  years  to  take  full  root;  at  the  expiration  thofe  that 
have  made  free  fhoots  fhould  be  grafted  with  what  fort  of  .apples  the  planter  may 
pleafe.” 


XVI.  On  a particular  Kind  of  Appley  &c.  By  Mr.  J.  Holt. 
A kind  of  pippin  in  Lancafhire,  remarkable  for  fweetnefs. 


XVII.  On  transplanting  Wheat , &c.  By  the  fame. 

XVIII.  On 


XVIII.  On  the  Lofs  of  Weight  in  Grain , iPc.  . By  the  fame. 

Some  experiments  on  the  evaporation  undergone  by  grain  and  potatoes  on  keep- 
ing, too  flight  for  any  decifive  conclufions. 


XIX.  Obfervations  on  the  Subjects  propofed  by  the  Bath  Society , in  their  circular  Letter  of 
July  30,  1791,  for  Enquiry  of  the  federal  Perfons  to  whom  the  faid  Letter  was  addreffed. 
j9y- Thomas  Davis,  Efq. 

THE  firft  relates  to  the  mifchief  done  to  trees  by  fquirrels,  in  gnawing  their  bark. 

The  writer  found  them  to  attack  only  Scotch  firs,  and  of  thefe  the  moft  luxu- 
riant and  with  the  thinned:  bark.  The  time  was  in  March  and  April.  This  leads 
him  to  fome  obfervations  on  planting,  particularly  as  to  managing  plantations  fo  as  to 
be  a fhelter  to  themfelves,  for  which  purpofe  it  is  neceflary  to  make  them  big  enough, 
and  to  thin  them  early  and  often,  fo  as  gradually  to  enure  them  to  the  cold. 

The  obfervations  on  oak  timber,  as  to  its  fuppofed  fcarcity  and  negledt,  begin  with 
the  principle,  that  as  timber  is  an  article  of  commerce,  the  fcarcity  of  it  muff  arife 
from  an  increafed  demand  or  leffened  production.  In  point  of  fact,  the  writer  is  con- 
vinced that  the  imagined  fcarcity  is  a chimaera,  in  proof  of  which  he  affirms,  that  the 
price  of  navy  timber  has  rather  fallen  than  rifen.  This  is  partly  owing  to  the  cheaper 
carriage  from  the  inland  counties  by  means  of  canals,  and  partly  to  the  diminiffied 
ufes  of  oak  for  other  purpofes,  particularly  in  building.  If  oak  were  only  wanted 
for  fhip-timber,  there  might  be  danger  that  it  would  be  thought  hardly  worth  grow- 
ing; but  there  are  many  thoufand  acres  in  the  kingdom  where  it  is  the  weed  of  the 
country , and  grows  without  planting ; and  there  are  other  ufes  of  it  which  will  make 
■it  an  objedl  of  attention.  Thefe  are  the  great  and  increafing  demand  of  bark  for 
tanning;  the  vaft  demand  of  the  wood  for  beer  calks,  and  that  for  laths  and  fpokes 
for  wheels.  As  to  the  fociety’s  queflion  whether  larch  could  be  made  a fubffitute  to 
oak,  the  writer  dates  his  reafons  why  it  cannot ; fince  larch  is  a Jlraight- grained  tree, 
and  can  never  be  applied  to  the  crooked  ufes  of  a fhip.  Fie  thinks  larch  has  been 
rated  higher  than  it  deferves  ,as  timber,  and  Scotch  fir  lower. 


XX.  On  Smut  in  Wheat ; new  Method  of f o wing  by  Bland,  &c.  By  Mr.  James  Wy born. 

writer  combats  the  idea  that  the  fmut  is  occafioned  by  a cold  wet  feafon 
Jl  when  the  wheat  is  in  bloom,  by  obferving  that  fmutty  ears  never  bloom,  and 
that  the  fmut  is  to  be  difcovered  as  foon  "as  the  wheat  is  in  ear.  Fie  is  certain  that 
blight  is  generally  not  the  caufe  of  fmut.  He  thinks  the  greateft  improvement  the 
old  hufbandry  has  met  with  in  this  century,  is  the  new  method  of  fowing  by  hand, 
which  Ire  thus  defcribes. 

The  old  method  was  to  fow  in  warps,  viz.  20  furrows  at  the  time, proceeding  down  the 
right  hand  fide  of  the  warp,  and  returning  on  the  left  fide,  calling  the  feed  with  the 
right  hand  acrofs  the  warp,  the  whole  was  finifhed,  and  probably,  as  either  going  or 
returning  the  feedfman  was  obliged  to  call  againfl  the  wind,  the  work  was  badly  done. 
By  the  new  method,  the  feediman  always  calls  before  the  wind,  takes  a lefs  quantity  in 
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his  hand,  and  advances  feven  furrows  each  time,  which  is  about  three  times  over  a warp, 
exadtly  as  tiles  are  placed;  if  in  the  beginning  he  proceeds  to  fow  with  his  right  hand, 
at  the  end  he  advances  feven  furrows  and  returns  lowing  with  his  left  hand,  proceeding 
alternately  with  his  right  and  left  hands,  till  the  field  is  finifhed;  the  only  care  required 
is  to  deliver  the  corn  thin  on  the  mark,  by  which  method  it  is  in  all  weathers  accu- 
rately Town,  and  not  liable  to  be  hand-platted. 

In  drilling,  he  finds  that  feven  inches  is  the  moll  profitable  difiance  of  the  rows  for 
the  farmer,  nine  or  ten  inches  leaving  a poor  crop,  except  on  very  rich  land. 


XXI.  On  the  Smut  in  Wheat  continued.  By  the  fame. 

THE  notion  here  darted  is,  that  finut  ball  is  a fubftance  of  a parafitic  or  hybrid 
nature,  produced  on  the  wheat  plant,  as  he  affirms  that  cockle  alfo  is,  ears 
being  found  which  contain  part  cockle  and  part  wheat.  However  this  be,  he  thinks 
it  a fadt  that  finut  is  generally  produced  by  fmut,  and  therefore  looks  for  a cure  in 
fome  cauftic  fubftance  applied  to  the  feed,  of  which  he  reckons  folution  of  arfenic 
both  fafe  and  efficacious.  In  a poftfcript  to  the  letter,  he  mentions  that  his  gardener, 
on  finding  a female  cucumber  flower  expanded  before  any  male  was  prefent,  makes  a 
practice  of  fprinkling  it  with  dry  duft  from  the  border,  in  confequence  of  which  it 
produces  as  fine  fruit  as  with  the  affiftance  of  the  male  farina. 


XXII.  Thought s on  the  fame  Subject.  By  W.  R. 

THE  writer  thinks  that  avoiding  to  fow  infedted  feed,  and  liming  it  plentifully, 
are  the  belt  preventatives  of  fmut.  He  conceives  the  difeafe  to  begin  while  the 
grain  lies  on  the  furface  of  the  ground,  or  flightly  covered.  He  recommends  fowing 
before  the  fevere  frofts  commence. 


XXIII.  Further  Remarks  on  the  Caufe  of  the  Smut  in  Wheat , and  on  planting  Potatoes . 

By  Mr.  Joseph  Wimpey. 

THIS  writer,  fince  his  former  letter  on  the  fame  fubjedl,  has  made  many  experi- 
ments for  the  purpofe  of  inveftigating  the  caufe  of  the  fmut,  which,  however, 
have  afforded  no  new  difcovery,  but  have  corroborated  his  former  opinions.  He  found 
that  fteeping  in  various  liquors  the  found  corn  taken  from  fmuttv  ears  produced  no 
effedt,  for  the  grain  all  came  up  found,  however  differently  prepared,  or  with  no  pre- 
paration at  all.  He  anfwers  the  objedlion  made  againft  his  opinion  of  the  caufe  of 
fmut  refiding  in  the  atmofphere — that  adjoining  fields  fown  with  different  corn,  but 
blooming  at  the  fame  time,  have  been  found  lome  free  from  fmut  and  others  full  of 
it — by  obferving  that  atmofpherical  vitiations  frequently  are  confined  to  ftreams  or 
currents,  and  that  the  eaft  and  fouth  fides  of  a field  are  often  very  fmutty,  when  the 
north  and  weft  are  very  little  fo.  He  urges  thofe  who  attribute  fmut  to  the  feed, 
with  the  fadt,  that  found  and  fmutty  grains  are  often  found  from  the  fame  root,  and 

even 


ON  VARIOUS  SUBJECTS. 


-331 


even  in  the  fame  ear  and  he  relates  two  cafes,  one  of  very  fmutty  wheat  produced 
from  choice  clean  feed,  the  other  of  found  wheat  produced  from  very  fmutty  feed. 

With  regard  to  planting  potatoes,  he  ftates  an  experiment  to  prove  that  planting 
whole  ones,  and  cuttings,  makes  very  little  difference  in  the  produd,  but  that  as  cut 
ones  will  go  four  times  as  far  as  whole,  they  deferve  the  preference.  He  mentions 
the  fad,  that  poor  people  not  unfrequently  plant  the  parings  of  potatoes  after  having 
eat  the  reft,  and  get  as  good  crops  as  in  any  other  way. 


XXIV.  On  the  befl  Method  of  providing  for  the  Poor . By  W,  M, 

AFTER  fome  preliminary  remarks  by  the  writer,  on  the  importance  of  the  fubjedr, 
and  the  different  fchemes  that  have  been  propofed,  a fmall  pamphlet  of 
Mr.  Pew’s,  entitled,  Twenty  Minutes  Obfervations  on  a better  Mode  of  providing  for  the 
Poor , is  reprinted.  In  this,  a plan  is  fuggefted  of  providing  for  the  neceffitous  poor, 
by  means  of  a monthly  payment  out  of  their  earnings,  on  the  footing  of  the  volun- 
tary clubs  among  themfelves  eflablifhed  in  fo  many  places.  The  firft  writer  then 
fubjoins  fome  remarks  on  this  plan,  intended  to  obviate  any  difficulties  in  its  execution.; 
and  he  afterwards  falls  into  fome  obfervations  on  the  utility  of  fetting  up  breweries  of 
good  fmall  beer  in  country  places,  for  beverage  for  the  lower  claffes  of  people.  The 
article  concludes  with  a letter  from  Dean  Tucker  on  Mr.  Pew’s  plan,  in  which  he 
gives  his  opinion  that  the  clubs  for  fupport  of  the  poor  fhould  be  voluntary  and  not 
compulfory  affociations. 


XXV.  A Plan  for  the  better  Maintenance  and  Regulation  of  the  Parochial  Poor . 

By  Thomas  Hall,  Efq. 

TH  E idea  on  which  this  plan  is  founded,  is  the  giving,  at  the  difcretion  of  the 
juftices  of  the  peace,  a bounty  on  work  in  certain  cafes,  namely,  a fum  pro- 
portioned to  the  earnings  of  each  poor  family. 


XXVI.  On  the  Damage  of  Fir  Plantations.  By  J.  Barnard,  Efq. 

THIS  letter  confirms  the  fad  of  the  mifchiefs  occafioned  by  fquirrels  to  the  Scotch 
fir,  by  ftripping  the  bark  in  the  months  of  April  and  May,  probably  when  they 
have  exhaulied  their  ftore  of  winter  provifions. 


XXVII.  On  the  Subjebl  of  the  foregoing  Article3  Planting. , i£c.  By  Mr.  B.  Pryce. 

He  is  of  opinion  that  the  growth  of  timber  is  on  the  decline,  and  recommends 
encouragements  to  tenants  for  the  rearing  of  young  trees. 
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XXVIII.  The  fame  Subject  continued.  By  John  Ward,  Efq. 

Chiefly  relative  to  Lord  Aylefbury’s  plantations,  but  containing  nothing  remarkable. 


XXIX.  On  Shetland  or  Zetland  Sheep  and  Wool.  By  Mr.  J.  Tompson. 

FROM  this  account  it  appears  that  the  Zetlanders  are  a very  opprefled  people, 
holding  their  lands  only  from  year  to  year,  and  on  condition  of  perfonal  fervices, 
fo  that  they  have  few  motives  to  induftry  or  improvement.  Their  chief  fubfiftence  is 
from  fifhing  and  knitting  of  ftockings.  The  Shetland  Iheep  are  fmall,  bearing  about 
two  pounds  of  wool,  of  which  about  one  fourth  is  very  fine.  Their  number  is  about 
90,000,  but  capable  of  great  increafe  under  proper  management.  Some  of  the 
caufes  preventing  increafe  are  here  ftated.  The  writer  propofes  that  a company  of 
clothiers  fhould  take  a ten  or  twelve  years  leafe  of  as  many  fcattalds  (pafture  grounds) 
as  poflible,  with  all  the  fheep  upon  them.  Shepherds  fkilful  and  to  be  depended  upon, 
fhould  be  got  from  Scotland.  Wool-forters  fhould  be  appointed,  and  the  Zetlanders 
fet  to  fpin  yarn  to  be  fent  to  the  Englifh  manufactures.  With  refpedt  to  the  finenefs 
of  the  Shetland  wool,  he  fuppofes  it  to  be  owing  to  various  caufes ; as  the  peculiar 
breed  of  fheep,  the  nature  of  the  pafture  ftrongly  impregnated  with  faline  particles, 
the  cuftom  of  plucking  the  wool,  and  the  northern  fituation. 


XXX.  On  mijcellaneous  Topics  of  Hufbandry.  By  J.  Franklen,  Efq. 

THE  writer  firft  mentions  his  fuccefs  in  feeding  horned  cattle,  horfes,  and  pigs, 
with  raw  potatoes.  They  eat  them  greedily,  and  he  thinks  they  were  worth 
to  him  for  this  purpofe  about  aos.  per  ton.  Sheep  could  fcarcely  be  got  to  touch 
them.  The  other  topics  of  the  letter  are  very  flightly  touched.  He  complains  hea- 
vily of  the  effedt  of  tithes  in  difcouraging  improvements. 


XXXI.  Extract  of  a Letter  from  a Gentleman  in  Scotland  concerning  the  Ruta-Baga. 

f'Tp'HE  ruta-baga,  or  Swedifh  turnip,  is  fmaller  and  longer  than  the  common,  of 
| fuperior  flavour,  and  much  firmer  and  heavier.  It  is  hardy  and  keeps  well, 
and  is  readily  eaten  by  cattle.  The  writer  firft  fowed  them  in  a garden  and  tranf- 
planted  them ; but  he  afterwards  fowed  them  in  the  field  in  drills,  the  firft  week  in 
June,  laying  out  the  plants  like  common  turnips,  which  anfwered  better.  They  prove 
very  ufeful  food  in  April,  before  the  grals  is  ready. 


XXXII.  On  Butter-making)  and  the  Author's  Pamphlet  on  Dairying . By  Mr.  J.  Twamlev. 

NOTICES  a French  publication  on  milk,  the  opinions  in  which  are  fimilar  to  his 
own,  particularly  refpedting  the  bad  effedts  of  heating  the  milk,  in  order  to 
produce  a greater  quantity  of  cream. 


XXXIII.  Re- 


333 


XXX III.  Remarks  on  planting  Inclofures,  &c.  By  E.  C.  Efq. 

TE1E  propofal  of  this  writer  is,  that  the  hedges  in  inclofures,  inftead  of  being 
made  of  unproductive  plants,  fhould  be  converted  into  a kind  of  fruit  garden, 
in  the  following  manner : 

Plant  at  the  diflance  of  every  twelve,  fixteen,  or  twenty  feet,  a Spanifh  chefnut, 
midway  plant  a crab,  midway  between  the  chefnut  and  crab  plant  a common  plum- 
flock,  midway  between  the  feveral  chefnuts,  plum,  and  crab  flocks,  plant  a white- 
thorn ; when  thefe  feveral  plantations  have  been  made  three  or  four  years,  and  are 
in  a thriving  flate,  about  the  end  of  February  or  March,  cut  them  off  with  a fharp 
knife,  about  an  inch  or  two  from  the  ground  5 they  will  then  throw  out  many 
fhoots;  keep  them  well  weeded,  .and  let  them  continue  growing  until  the  chefnut 
fhoots  are  large  enough  for  flakes  and  binders,  which  will  be  in  about  fix,  feven, 
or  eight  years,  according  as  the  foil  fuits  the  plants;  when  the  plants  are  formed  into  a 
hedge,  for  which  there  will  be  a plentiful  fupply  of  keepers,  flakes,  and  all  the  re- 
quifite  materials  ; at  the  diflance  of  every  hundred,  hundred  and  fifty,  or  two  hundred 
feet,  or  at  whatever  diflance  fancy  leads  you,  leave  a flraight  handfome  fhoot  of  the 
chefnut,  to  grow  into  a tree;  if  you  prefer  timber,  let  it  remain,  and  it  will  grow  into 
a-good  timber  tree:  if  fruit,  letit  be  grafted  with  grafts  from  the  beft  chefnuts  you  can 
obtain ; it  would  be  defirable  if  you  had  an- opportunity  to  procure  the  grafts  from  Spain ; 
in  like  manner  leave  a flraight  handfome  fhoot  of  the  crab-flock,  and  graft  it  with  an 
apple;  in  like  manner  leave  a plum-flock,  and  graft  it  with  a damfon,  or  any  good 
bearing  plum;  likewife  leave  a handfome  fhoot  of  the  white-thorn,  and  graft  it  with 
a medlar;  thus  will  you  have  a very  productive  fruit-garden,  that  will  always  continue, 
as  you  may  perpetually  renovate  by  leaving  frefh  flocks-  every  time  the  hedge  is  new 
made,  without  any  wafle  of  ground,  and  a permanent  hedge  equalled  by  few,  and  by 
none  excelled. 

He  makes  fome  obfervations  on  the  utility  of  thefe  products,  and  anfwers  the  objec- 
tion of  their  tempting  pilferers  to  break  the  hedges,  by  remarking,  that  it  is  their 
lcarcity  which  affords  the  temptation,  and  if  by  fuch  means  they  were  rendered  com- 
mon, they  would  fuffer  little  depredation. 


XXXIV.  On  the  Culture  of  Rape  as  Food  for  Cattle.  By  Mr.  Rawson, 

THE  writer  made  an  experiment  of  cultivating  rape  as  cabbage,  planting  it  in 
furrows  in  a turnip  field.  It  was  exceedingly  luxuriant,  averaging  above  20 
pounds  a-head,  and  was  eaten  by  fheep  with  great  eagernefs.  He  calculates  that  one 
acre  of  rape  is  equal  to  three  of  turnips,  and  gives  a flatement  of  expence  and  profit 
which  is  highly  favourable,  more  fo,  as  the  editor  obferves,  than-  can  be  relied  on 
for  common  practice.- 


XXXV.  On  the  Maple  Sugar  of  America.  By  Mr.  Clifford. 

THE  fugar-maple  is  a native  tree  of  the  interior  woods  in  North  America,  from 
latitude  35  to  45,  at  the  diflance'of  100  to  150  miles  directly  from  the  lea. 
Though  fugar  for  private  ufe  has  for  a number  of  years  been  made  from  it,  yet  it 
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has  not  been  made  for  fale  till  within  three  or  four  years  paft.  From  the  beft  enqui- 
ries rhe  writer  could  make,  it  appears,  that  trees  from  18  to  30  inches  diameter,  on 
tapping,  will  yield  about  40  gallons  of  fap,  which  afford  about  five  pounds  of  fugar 
on  infpiflation.  The  fap  generally  begins  to  run  in  February,  and  ceafes  by  the  end 
of  March  or  beginning  of  April.  It  has  been  faid,  that  large  trafts  in  America  con- 
tain upon  the  average  50  fugar-maple  trees  ; but  taking  the  face  of  the  country  for  ten 
miles  fquare,  Mr.  Clifford  is  of  opinion,  that  it  does  not  yield  above  five  of  a fize 
fit  for  tapping.  He  thinks  that  it  is  not  of  value  fufficient  to  be  worth  cultivation, 
but  that  where  it  grows  fpontaneoufly  and  upon  lands  not  yet  capable  of  full  culti- 
vation, it  is  and  will  be  of  confiderable  benefit  to  the  inhabitants.  The  fugar-maple 
in  Pennfylvania  grows  to  the  height  of  80  or  90  feet.  Its  leaves  are  exadtly  fimilar 
to  thofe  of  the  common  maple,  but  its  bark  is  more  like  that  of  the  Englifh  oak.  It 
abounds  moft  in  ftony  ground  in  hilly  countries,  and  among  fprings  or  fmall  brooks. 

Mr.  Clifford  concludes  his  letter  with  mentioning  an  article  of  manure  of  great  ufe 
in  Pennfylvania,  which  is  plaifter  of  Paris  imported  from  France.  It  is  ufed  ground 
and  unburnt,  and  one  bufhel  is  reckoned  to  go  as  far  as  ten  of  lime. 


XXXVI.  Obfervations  cn  a Tour  into  Suffolk  and  Surry . By  R.  P.  Anderdon,  Efq. 

Thefe  confift  of  curfory  accounts  of  the  farming  of  Mr.  Young,  Mr.  Mure, 
Mr.  Duckitt,  &c. 


X2&VII.  On  the  Expediency  of  /owing  Wheat  occafionally  in  the  Spring. 

By  Mr.  Wimpey. 

WHAT  is  generally  called fpring  wheat,  is  peprefented  by  writers  as  a peculiar 
fpecies ; but  Mr.  Wimpey  afferts,  that  every  lpecies,  if  fown  in  February, 
v/ill  produce  good  plump  corn,  and  be  ripe  and  fit  to  reap  in  due  feafon.  He  does 
not  mean  by  this  to  fay  that  autumn  is  not  generally  a more  proper  time  than  fpring 
to  fow  wheat ; but  only  that  when  from  the  unfeafonablenefs  of  the  weather  and  foul- 
nefs  of  the  ground,  it  cannot  prudently  be  fown  in  O&ober,  it  will  be  better  to  give 
the  ground  a winter  fallow,  and  fow  in  February  than  in  November. 


XXXVIII.  On  the  Culture  of  Potatoes.  By  John  Billingsley,  Efq. 

THIS  paper  begins  with  fome  obfervations  on  the  fuperior  profit  of  the  culture 
of  potatoes  to  that  of  turnips.  The  writer  then  mentions  that  he  began  eight 
years  ago  a courfe  of  experiments  to  afcertain  the  value  of  potatoes  as  food  for  cattle, 
the  refult  of  which  he  is  now  to  lay  before  the  fociety.  With  refpedt  to  the  curled 
difeafe  of  this  root,  he  cannot  ljpeak  decifively,  no  method  that  he  has  tried  having 
been  effectual  in  preventing  it.  But  he  recommends  changing  the  feed  every  two 
years,  and  going  as  far  as  poffible  from  home  for  a fupply.  He  has  not  found  that 
whole  potatoes  anfwer  beft  for  feed.  He  prefers  the  promifcuous  mode  of  planting 
to  the  drill. 
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The  firft  fet  of  experiments  are  16  in  number,  which  are  circumftantially  related, 
with  ftatements  of  expences  and  produce,  and  obfervations  on  each.  From  the  reca- 
pitulation of  thefe  it  appears,  that  the  number  of  acres  cultivated  with  potatoes  in  the 
whole  was  301 ; that  the  average  expences  per  acre  amounted  to  9I.  9s.  3d.  the  ave- 
rage produce  per  acre,  about  70  facks  of  240  lb.  each;  and  the  average  prime  coft 
of  thefe,  about  2s.  9d.  per  fack.  The  fecond  fet  of  experiments  relates  to  feeding 
hogs  with  potatoes,  and  are  nine  in  number,  fome  on  a very  large  feale.  The  pota- 
toes were  boiled,  and  it  was  obferved  that  the  hogs  eat  them  better  when  llightly 
boiled,  than  when  reduced  to  a pulp.  From  the  recapitulation  it  appears,  that 
eftimating  the  potatoes  at  2s.  9d.  per  fack  as  the  prime  coft,  a confiderable  lofs  was 
incurred  during  the  nine  years’  experiments,  and  that  for  the  purpofe  of  feeding 
fwine,  they  are  not  worth  above  2s.  6d.  per  fack.  Mr.  Billingfley  is  proceeding  in 
a courfe  of  experiments  on  the  value  of  potatoes  as  a food  for  horfes,  cows,  fatting 
oxen  and  fheep. 


7r an fa&ions  of  the  Royal  Irifh  Academy , 1787 . Dublin • 4to, 

IN  the  preface  the  writer  laments  that  Ireland  has  remained  in  a great  meafure  a 
ftranger  to  the  advantages  experienced  in  Europe  by  the  cultivation  of  fcience 
and  polite  literature.  Of  this  our  author  nightly  traces  the  caufes.  Thefe  caufes 
having  now  in  a great  meafure  ceafed,  knowledge  begins  to  advance ; to  promote 
which,  the  Royal  Irifh  Academy  for  Sciences , Polite  Literature , and  Antiquities , was 
inftituted.  One  fcience  is  fo  connected  with  the  reft,  that  the  Academy  have  deter- 
mined to  take  an  extenfive  field. 

In  1686,  Mr.  Molyneux  formed  a Society  in  Dublin,  fimiiar  to  the  Royal  Society 
of  London;  but  in  1688  they  were  difperfed,  and  their  plan  was  refumed,  but 
without  fuccefs,  in  the  beginning  of  this  century.  In  1740,  the  Phyfico-Hiftorical 
Society  was  inftituted;  there  are  two  volumes  of  their  Memoirs  extant,  and  under 
their  patronage.  Smith  publifhed  his  Hiftory  of  Waterford.  In  1772,  the  Dublin 
Society  appointed  a committee  for  the  purpofe  of  enquiring  into  the  antiquities  of 
Ireland.  The  meeting  of  this  committee  ceafed  in  about  two  years,  but  a few  mem- 
bers have  given  to  the  public  feveral  Eifays  fince,  comprized  in  four  volumes, 
entitled,  Colleblanea  de  Rebus  Hibernicis.  About  the  year  1782,  the  Society  from 
which  this  Academy  arofe,  was  eftablifhed,  and  confifted  of  many  members,  moft  of 
them  belonging  to  the  Univerfity,  who  at  weekly  meetings  read  eifays  in  turn.  Thefe 
gentlemen  afterwards  formed  a more  extenfive  plan,  and  became  founders  of  the 
Royal  Irifh  Academy.  This  volume  is  the  firft  fruit  of  their  labours,  and  contains., 
in  the  department  of  fcience, 

I.  Account  of  the  Objervatory  belonging  to  Trinity  College , Lublin.  By  the  Rev* 

H.  Ussher,  D.  D . 

DR.  USSHER  obferves,  that  the  improved  ftate  of  aftronomy  has  laid  open  new 
fources  of  error  and  additional  difficulties,  which  the  lefs  perfect  inftruments  of 
our  predeceffors  could  not  have  taught  us  to  fufpeCt.  That  the  theory  of  refractions, 

even 
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eve^  as- coming  from  the  hands  of  Bradley,  was  (till  liable  to  fufpicion,  as  his  experi- 
ments were  made  in  a confined  room,  and  by.  the  help  of  inftruments  clofely  attached 
to  a mafs  of  (lone,  which  leaves  the  fubjeCt  Hill  liable  to  well  founded  objections. 

Dr.  Mafkelyne,  aware  of  this. defeCt,  opened  his  obfervatory  more,  to  the  air,  but 
the  quadrants,  however,  remain  (till  attached  to  a great  mafs  of  flone.  Since  the 
introduction  of  metallic  inftruments  and  telefcopic  fights,  the  grofler  difficulties  have 
been  gradually  removed;  but  others  are  now  become  of  ferious  confequences.  Among 
which  may  be  ranked. the  minute,  variations  of  refraCtion. 

Dr.  Uslher  fufpeCts.  that  the  true  conftitution  of  our  atmofphere  is  little  known ; 
we  are  certain,  however,  that  it  is  fubjeCt  to  decompofition,and  change,  and  our  ob- 
fervations  prove  that  refractions  are  thereby  affeCted. 

Obfervations  made  in -the  open  air,  promife  the  greater  degree  of  confiftency,  but 
as  that  method  cannot  be  purfued  with  fafety  in  thefe  northern  latitudes,  it  requires 
that  an  obfervatory  fhould  be  conftruCted  in  a peculiar  manner.  Dr.  Usfher  fays  he 
had  long  confidered  this  fubjeCt,  when  he  was  fortunately  called  on  to  reduce  part  of 
his  fyftem  to  practice.  Dr.  T.  Andrews  the  late  provoft,  having  bequeathed  to  the 
college  of  Dublin,  a confiderable  fum  of  money  to  build  an  obfervatory,  the  college 
eleCled  Dr.  Usfher  profe flo r,  who  devifed  a plan  which  the  college  was  pleafed  to 
adopt,  and  committed  to  him  the  fuperintendance. 

In  this  building  (of  which  a plan  and  elevation  are  given  in  the  TranfaCtions) 
perfeCt  liability  and  convenient  difpofition  of  the  inftrument  form  the  great  objeCt. 

The  building  of  am  obfervatory,  the  DoCtor  lays,  mult  necefiarily  be  low,  as  the 
prefent- refinement  of  aftronomical  inftruments  require  the  greatefl  liability.  The 
fituation  fhould  however  be  elevated,  and  command  a clear  horizon.  It  mult  have 
a foundation  of  the  molt  folid  kind,  for  which  reafon  a rock  or  hard  gravel  fhould  be 
• made  choice  of,  if  thefe  are  not  to  be  found  it  will  be  neceffary  to  give  all  the  liability 
.in  our  power  by  deep  arches  or  piles  driven  by  an  engine.  The  execution  of  mo* 
dern  inflruments  is  fo  confummate,  that  they  immediately  betray  the  imperfections 
of  ^ 'building. 

The  foil  fhould  be  naturally  dry.  The  advantages  of  a dry  foil  Dr.  Usfher  has 
frequently  feen  at  the  obfervatory,  Greenwich,  where  the  air  has  been  ferene,  while 
. the  country  round  has  been  covered  with  a thick  fog. 

The  obfervatory  of  Trinity  College,  Dublin,  is  built  on  a high  ground,  where  the 

In. 

mercury  in  the  barometer  flands  0.254  lower  than  at  high  water  mark  in  the  Liffey 
in  fpring  tides.  It  is  founded  on  a folid  rock  oflimeflone,  fo  hard  as  to  be  blafted 
by  gunpowder.  The  horizon  is  remarkably  extenfive,  and  no  interruption  but  from 
the  Wicklow  mountains. 

On  the  ground  plan  is  a bafe  of  a folid  pillar  16  feet  fquare,  of  fubflantial  mafonry, 
and  raifed  to  fuch  a height,  that  the  equatorial  inftrument  it  fuppcrts  may  overlook 
, every  part  of  the  building.  A fubflantial  wall  fupports  the  dome,  and  the  fioor  of 
the- room,  which  neither  touches  the  pillar  or  the  piers  which  arife  from  it.  In  the 
flobr  are  places  to  let  the  pillars  pafs  thiough  untouched,  fo  that  no  motion  of  the 
floor  or  wall  can  be  communicated  to  the  inftrument.  The  dome  is  of  wood,  each 
rib  confifling  of  three  equal  and  parallel  pieces,  fo  difpofed  as  to  counteract  each 
other’s  inclination  to  cafl  or  warp.  The  frame  is  covered  with . can vafs  foaked  with 
drying  oil,  tar,  and  white  paint,  and  coated  afterwards  with  white  paint  laid  on  writh 

a trowel, 


ACCOUNT  OF  THE  OBSERVATORY  AT  TRINITY  COLLEGE,  DUBLIN. 


337 


a trowel.  The  infide  is  covered  with  another  thinner  fheeting,  and  between  the  two, 
wood-mofs,  if  neceftary,  will  be  introduced,  to  prevent  the  tranfmiflion  of  heat. 
The  room  for  obfervations  is  placed  in  the  weft  of  the  buildings,  to  fecure  the 
obfervatory  from  the  effedt  of  the  fmoke  of  the  city. 

A broad  crofs  of  the  raoft  folid  mafonry  is  laid  down  in  a block  of  Portland  ftone, 
nine  feet  two  inches  long,  three  feet  broad  and  four  inches  thick,  which  iupports  the 
pillars  of  the  tranfit  inftrument.  Thefe  pillars  are  feven  feet  fix  inches  high,  their 
bafes  three  feet  from  north  to  fouth,  and  two  feet  fix  inches  from  eaft  to  weft.  Thefe 
pillars  are  each  one  folid  piece  of  Portland  ftone,  and  although  each  be  a heteroge- 
neous mafs,  yet  their  relative  parts  at  given  altitudes  are  perfedlly  fimilar.  The 
temperature  of  thefe  pillars  is  fhewn  by  thermometers,  their  tubes  bent  at  right 
angles,  and  their  bulbs  inferted  in  the  ftone. 

Near  the  weftern  end  of  the  crofs  arife  four  pillars,  for  the  fupport  of  the  frame 
of  the  vertical  meridian  circle,  and  a block  of  Portland  ftone  is  lb  placed  as  not  to 
touch  the  pillars  or  the  floor,  to  fupport  the  vertical  axis. 

The  floor  is  fo  framed  as  to  let  all  thefe  pillars  rife  detached  from  it,  with  leather 
to  prevent  the  admiflion  of  duft. 

Dr.  Usfher  mentions  fome  advantage  which  will  arife  from  placing  the  tranfit  in- 
ftrument, and  thofe  adopted  for  meafuring  altitudes,  in  the  fame  room. 

To  admit  as  free  a paftage  to  the  external  air  as  is  proper,  the  meridian  aper- 
tures are  fix  feet  wide,  with  fcreens  of  the  thinneft  canvafs,  there  are  alio  femicir- 
cular  air-holes  in  the  walls,  grated  and  covered  with  the  fame  kind  of  canvafs. 

The  fouth  wing  is  defigned  for  occafional  obfervations,  fuch  as  eclipfes,  occulta- 
tions,  &c.  and  the  center  of  the  fouthern  dome  is  fo  far  removed  towards  the  fouth, 
that  a line  drawn  from  thence  to  the  extremity  of  the  meridian  room,  will  clear  the 
greateft  amplitude  of  any  of  the  planets  in  this  latitude. 

There  are  bafes  of  pillars  which  rife  to  the  dome,  formed  to  fupport  a polar  axis, 
carrying  an  achromatic  telefcope,  to  which  it  is  propofed  to  add  an  helioftatic  move- 
ment, that  will  carry  it  round  with  an  equable  motion  in  a fidereal  day.  From 
which  apparatus  the  dodtor  thinks  many  advantages  may  arife.  A lower  room  is 
defigned  to  permit  occafional  obfervers  to  pradtice,  to  prevent  the  inconvenience 
of  two  obfervers  in  a room. 


Account  of  Parhelia,  feen  at  Cookjlown  September  24,  1783.  By  the  Reverend  James 

A.  Hamilton,  D.  D.  M.R.LA. 

“ T'f  7EDNESDAY,  September  24th,  1783,  as  I was  preparing  to  obferve  the 
VV  fun  pafling  the  meridian,  before  the  firft  limb  touched  the  center  wire,  it 
' was  obfcured  by  a dark  well-defined  cloud,  about  io°  in  diameter.  Upon  going  to 
the  door  of  the  tranfit  room,  to  fee  if  it  was  likely  foon  to  pafs  off  the  difk  of  the 
fun,  I obferved  the  following  phenomena : 

“ From  the  weftern  edge  of  the  cloud  iflued  a luminous  arc  parallel  to  the  horizon, 
perfedtly  well  defined,  extending  exactly  to  the  northern  meridian;  it  was  about 
30  broad,  white,  and  ended  in  a blunted  termination.  On  it  were  two  parhelia;  the 
neareft  to  the  fun  difplaying  the  prifmatic  colours;  the  remote  one  white,  and  both 

U u ill 
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ill  defined.  In  a fhort  time  the  cloud  pafifed  off,  and  fliewed  the  luminous  alm'icantar, 
reaching  perfe£t  to  the  true  fun.  While  things  were  thus  fituated,  I meafured  with 
an  accurate  fextant  the  diftances  of  the  parhelia;  I found  the  coloured  one  2 6°,  the 
remoter  one  90°,  from  the  true  fun.  Juff  as  I had  done  this,  a new  and  prifmatic 
circle  furrounded  the  fun,  immediately  within  the  prifmatic  parhelion.  And  now 
another  coloured  parhelion  appeared  on  the  eaftern  board.  The  fextant  with  its  face 
up  and  down,  exatffly  meafured  this  and  the  former  at  the  original  diftance  of  26°; 
the  luminous  almicantar  ftill  remaining  perfect.  In  about  ten  or  twelve  minutes,  whitifh 
hazy  clouds  came  on,  and  obfcured  all  thefe  uncommon  appearances.  I did  not  ob- 
ferve  that  the  atmofpherical  phaenomena  before  or  after  were  at  all  uncommon.  The 
wind  a light  breeze  at  S.  S.  W.  Barom.  29,6  riling.  Therm.  550.” 


Glfervations  of  the  Lunar  Eclipfe,  March  18,  1783.  Communicated  hy  the  Reverend 

H.  Ussher,  D.D. 


(<  X WAS  accompanied  and  aflifted  in  the  following  obfervations  by  the  Reverend 
W.  Hamilton,  Member  of  this  Academy,  and  by  Mr.  Arthur  M'Guire. 

<c  The  latter  gentleman  obferved,  with  an  Hadley’s  fextant,  equal  verfed  fines  of 
the  uneclipfed  part,  being  anxious  to  fee  how  nearly  the  middle  of  the  eclipfe  might 
be  deduced  from  that  kind  of  obfervation.  which  at  fea  might  be  of  ufe,  when  the 
weather  happens  to  be  too  hazy  to  Ihew  the  fpots  diftin&ly. 

<c  Mr.  Hamilton  made  his  obfervations  with  a telefcope  of  two  feet  focus  double 
object  glafs.  I obferved  the  beginning  and  end  of  the  eclipfe,  and  the  beginning 
and  end  of  total  darknefs,  with  a night  telefcope,  the  aperture  being  diminifhed  about 
one  third  ; and  the  other  phaenomena  with  a telefcope  of  feventeen  inches  focus  triple 
object  glafs.  The  obfervations  are  reduced  to  mean  time,  on  the  meridian  of  the 
college  of  Dublin.” 

LI.  U.  w.  H. 

mean  time.  mean  time. 


Beginning  of  eclipfe, 
Copernicus  b fefted, 

Tycho  bifedted, 

Beginning  of  total  darknefs, 
End  of  total  darknefs, 
Tycho  bifefled, 

Copernicus  bifefted, 

End  of  eclipfe,  — 


7h.  14'..  9* 

7..  34-58 

7^- 34-43" 

7-  43--L3 

8..  14.,  8 

8..  13-58 

9..  57-28 

9-  57-33 

10-  19-45 

10..  20.. 13 

10..  21. .13 

10..  56.. 28  10..  57. .13 


“ The  middle  of  the  eclipfe,  deduced  from  a mean  of  feveral  obferved  equal 
verfed  fines,  differed  but  eleven  feconds  from  that  deduced  from  the  beginning  and 
end  of  total  darknefs. 

“ The  aftronomer  royal  was  fo  obliging  as  to  fend  me  the  correfpondent  obferva- 
tions at  Greenwich ; and  as  the  longitude  of  Dublin  is  not  yet  accurately  determined, 
the  difference  of  longitude  deduced  from  the  mean  of  thefe  may  be  of  fome  ufe  for 
the  prefent ; thefe  make  it  oh. 24'.. 57", 9 W.  of  Greenwich.  In  July,  1783,  Mr.  Ar- 
nold came  here  from  England,  and  had  with  him  one  of  his  large  pocket  time- 
keepers, the  rate  and  error  of  which  had  been  fettled  before  he  left  Greenwich.  I 
determined  the  difference  of  times  by  equal  altitudes  the  day  of  his  arrival  and  the 
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day  before  his  departure  ; and  by  cornparifon  on  his  return  to  Greenwich,  made  at 
my  requeft,  and  communicated  to  me  by  Dr.  Mafkelyne,  the  difference  of  the  longi- 
tude by  the  watch  was  0A24. .58", 2,  differing  only  fix  tenths  of  a fecond  from  what 
I had  made  it  by  obfervation  on  his  arrival. 

“ The  following  obfervations  of  the  fame  eclipfe  have  been  communicated  to  me  : 


At  the  Hague,  middle  of  the  eclipfe  deduced  from  the  beginnings 

and  endings,  &e.  - ■ ■ 

At  Paris,  Cabinet  du  Roi,  14"  W.  of  the  Royal  Obfervatory, 

At  Thouloufe,  — — — ■ 


| 9/;. 49'..  7''  mean  time. 

£>••  S1-^8  aPP-  time. 
9..  29.. 14  app.  time. 


Obfervations  of  the  lunar  eclipfe,  September  10,  1783,  by  the  Rev.  J.  A.  Hamilton, 
made  at  Cookftown,  in  longitude  oh.  26'. .48  ", 9 W.  of  Greenwich. 


Beginning,  — — 
Copernicus  bifefted, 
Tycho  bifefted, 

Total  darknefs  ■ 


20 h.  35'..  i",s  fider.  time, 

20..  51. .16  ,5 

21..  5..44.S 

21..  34..  6,5 


<f  Juft  before  the  penumbra  was  expedted,  there  was  a tolerably  bright  halo  around 
the  moon,  at  24-t  degrees  from  her;  and  in  this  on  the  weftern  fide,  in  the  moon’s 
almacantar,  was  formed  an  imperfedt  parafelene,  the  tail  extending  weftward,  and  ill  de- 
fined. The  wind  had  been  at  N.  W.  all  the  evening,  with  light  breezes,  but  fud- 
denly  died  away  when  the  parafelene  appeared;  prefently  the  moon  was  covered  with 
clouds,  and  the  wind  came  to  S.  W.  Barom.  29,  61,  therm.  59I.” 


A Synthetical  Demonjlration  of  the  Rule  for  the  Quadrature  of  Simple  Curves , in  the  Analyfis 
per  Equations  terminorum  numero  infinitas.  By  the  Rev.  M.  Young,  D.  D. 

DR.  Wallis,  about  the  year  1651,  having  met  with  the  mathematical  writings  of 
Torricelli,  in  which,  amongft  other  things,  he  explains  Cavalerius’s  attempt  to 
render  the  ancient  method  of  exhauftions  more  concife  by  his  geometry  of  indivifibles, 
conceived  that  an  arithmetic  of  infinites  might  be  applied  to  the  contemplation  of 
curve  lines  with  fuccefs ; and  that  perhaps  the  quadrature  of  the  circle,  were  it  at  all 
poftible,  might  be  finally  attained  in  this  manner. 

At  length,  by  an  induction  of  particulars,  came  to  this  general  theorem,  which  is 
the  64th  of  his  Arithmetica  Infinitorum,  cc  In  any  infinite  leries  of  quantities  begin- 
“ ning  from  o,  and  continually  increafing  according  to  any  power  whatfoever,  whe- 
“ ther  fimple  or  compounded  of  fuch  as  are  fimple,  the  ratio  of  all  the  terms  of  fuch 
“ a feries  is  to  as  many  times  the  greateft,  as  unity  to  the  index  of  that  power  in- 
<l  creafed  by  unity.”  And  this  is  the  fame  in  fubftance  with  Sir  I.  Newton’s  firft 
rule  for  the  quadrature  of  fimple  curves,  in  his  Anal,  per  Equat.  t.  n.  infin.  which 
was  inveftigated,  in  the  manner  juft  now  mentioned,  by  an  induction  of  particulars 
by  Wallis,  but  which  Newton  demonftrated  univerfally  by  an  indefinite  index,  as  was 
his  manner,  comprehending,  in  one  general  propofition,  all  thofe  particular  cafes 
which  others  had  demonftrated  with  limitations.  In  the  analytical  demonftration 
however  which  he  has  given  of  this  theorem,  certain  quantities  are  omitted  as  being 
indefinitely  little ; and  therefore  it  is  not  delivered  with  that  axpfiux,  which  is  re- 
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quired  in  fubjeds  of  this  nature.  Fermat  has  given  us  a fyntheric  demonftration  of 
this  theorem,  which  Dodor  Horfely  has  inferted  in  his  notes  on  this  trad  of  Newton, 
but  it  is  fo  tedious  and  prolix,  that  even  the  analytical  is  preferable  to  it.  I fhall  here 
give  a fynthetical  demonftration  alfo  of  the  fame  general  propofitions  on  the  prin- 
ciples of  ■prime  and  ultimate  ratios , a method  of  reafoning  which  Newton  feems  to  have 
had  fome  idea  of  even  at  the  time  of  his  writing  this  Analyfis,  in  the  year  1669, 
though  probably  he  did  not  bring  it  to  perfection  until  eighteen  years  after,  when  he 
firft  publilhed  the  Principia. 

Rule  I.  Quad,  of  Simple  Curves.  (Plate  XI.  Fig.  4.) 

Let  the  bafe  AB  of  any  curve  AD  have  BD  for  its  perpendicular  ordinate ; and 
let  AB— X,  BD— Y ; alio  let  a be  a given  quantity,  and  m,  n,  whole  numbers. 

1 m n m-j-n 

Then  if  YiraX11,  it  fhall  be,  area  ABD— X n . 

m+n 

Let  DC,  AC,  drawn  through  D and  A parallel  to  AB  and  DB,  meet  in  C ; 
draw  the  ordinate  d b indefinitely  near  to  DB,  meeting  CD  in  s ; and  through  d draw 
rp  parallel  to  AB. 

am  rci— : n 

Then  by  Cas.  5 Lem.  2.  B.  2 Principia  y— X n x.  Now  the  redangle 

n 

sDBb  is  the  redangle  under  the  ordinate  and  moment  of  the  abfcifte,  that  is,  Yx; 
and  the  redangle  CDpr  is  the  redangle  under  the  abfcilfe  and  moment  of  the  or- 
dinate, that  is,  Xyj  therefore  bD:  Cp::  Yx:  Xy;  that  is,  fubftituting  its  value 
for  y, 

mm  rn 

as  aX  n:  X n,  that  is  as  1 to  — . 

n n 

By  a like  procefs  it  may  be  fhewn,  that  if  AB  be  divided  into  an  indefinite  number 
of  parts,  and  upon  each  there  be  conftruded  a redangle  o b in  the  fame  manner  as 
on  bB,  and  through  g there  be  drawn  t q parallel  to  the  bafe  ; the  redangle  o b will 

m 

be  to  the  correfponding  redangle  rq  ultimately  in  the  given  ratio  of  1 to  — . There- 

n 

fore  the  fum  of  all  the  indefinitely  little  redangles  sB  will  be  to  the  fum  of  the  cor- 
refponding redangles  Cp,  in  the  fame  ratio;  therefore  the  curve  ADB  is  to  the  curve 
m 

ACD  as  1 to  — , Cor.  Lem.  4.  B.  1.  Prin.  and  the  curve  ADB  to  the  redangle 
n 

m+n  m+n 

ACDB,  as  1 to ; but  the  redangle  ACDB  — YX  — aX ; therefore  the 

n n 

m-f-n  m+n  n m+n 

curve  ADB  is  to  aX  n as  1 to , and  therefore  equal  to x aX  n . QTL  D. 

n m+n 

If  the  ordinate  BD  be  oblique  to  the  bafe,  the  area,  found  as  above,  muft  be  di- 
minifhed  in  the  ratio  of  radius  to  the  fine  of  the  angle  made  by  the  ordinate  and  bafe. 

This 
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This  demonftration  being  admitted,  the  whole  doftrine  of  quadratures  becomes  a 
branch  of  prime  and  ultimate  ratios , and  confequently  of  pure  geometry. 

We  are  to  obferve,  that  the  reafon  why  the  curves  treated  of  above  are  perfectly 
quadrable  is,  becaufe  the  reftangles  infcribed  in  the  curve  are  to  the  refpeftive  rect- 
angles infcribed  in  the  exterior  fpace,  ultimately,  in  a given  ratio,  whence  the  curve 
will  be  to  that  fpace  (Cor.  Lem.  4.  Prin.)  and  confequently  to  the  circumfcribed 
reftangle,  in  a given  ratio.  But  this  is  not  the  cafe  in  the  circle,  which  therefore  is 
not  quadrable  by  this  method,  at  lead  in  its  prefent  date.  But  though  the  ratio  of 
the  reftangles  infcribed  in  a quadrant  to  their  correfponding  reftangles  in  the  exterior 
fpace  of  a circumfcribed  fquare  perpetually  varies  from  the  beginning  of  the  quadrant 
to  the  end,  yet  this  variation  is  regular,  beginning  from  the  finite  ratio  of  1 to  1, 
and  condantly  approaching  the  infinite  ratio  of  1 to  nothing.  The  law  of  which  ap- 
proach may  be  thus  determined : 

If  a fquare  APCO  be  circumfcribed  about  a.  quadrant  ACO,  and  the  radius  AO 
be  divided  into  any  number  of  equal  parts  whatfoever,  and  on  thele  parts  reftangles 
as  moBD  be  erected,  and  infcribed  in  the  quadrant,  and  through  the  extremities  of 
the  ordinates  nm,  BD,  right  lines  tp.  rB  be  drawn  parallel  to  the  radius  AO,  and 
thus  as  many  correfponding  reftangles,  as  rBtp,  be  infcribed  in  the  exterior  fpace  : 
then  the  breadth  of  thefe  reftangles  being  diminifhed  indefinitely,  each  reftangle  in 
the  quadrant  will  be  to  its  correfponding  reftangle  in  the  exterior  fpace  as  DR  to  DO, 
that  is,  as  the  fum  of  the  radius  AO  and  the  fegment  DO  between  the  centre  and 
ordinate  to  that  fegment. 

Let  the  abfcifie  AD  — Xj  the  ordinate  BD— Y the  diameter  ARzra. 

Y2-=aX — X2,  from  the  nature  of  the  circle. 

ax— 2Xx- 

Therefore  (Lem.  i.-  B.  1.  Prin.)  y z:-==— > 

oaX— X^m  but  moBD  : Brpt:  Yx  to  Xy 
which  by  fubftitution  and  reduftion  is  as  a— X : i a— X or  as  DR  to  DO. 

In  A,  the  extremity  of  the  diameter,  DR  is  to  DO  as  2 to- 1 ; as  D approaches  O, 
this  ratio  continually  encreafes,  and  in  O'  this  ratio  becomes  1 to  nothing. 

Hence  if  the  radius  AO  be  divided  into  any  number  of  equal  parts,  and  there  he 
conftituted  a feries  of  fraftions,  whofe  numerators  are  the  natural  numbers  increafing 
from  unity  to  that  number  of  parts,  and  whofe  denominators  are  the  continuation  of 
that  feries ; then  the  reftangles  infcribed  in  the  circle  will  be  to  the  refpeftive  reft- 
angles  in  the  exterior  fpace,  ultimately  as  1 to  the  fucceffive  terms  of  this  feries  be- 
ginning with  the  leaft.  Thus,  fuppofe  the  radius  divided  into  8 equal  parts,  then 
the  ultimate  ratio  of  the  correfponding  reftangles  from  the  beginning  of  the  quadrant- 
will  be  the  ratio  of  1 to  the  terms  of  the  following  feries  : 

87654321 

5 5 5 ) , ) » 

l6  15  14  13  12  II  IO  9 

On  fimilar  principles  we  may  demonftrate  the  following  theorem  in  the  Analyfis 
Equationum,  &c,  in  a much,  more  fimple  and  elegant  manner  than  by  the  method: 
of  fluxions. 


Let 
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Let  ALE  be  an  ellipfe,  whole  \ tranfverfe  axis  is  CL,  i conjugate  AC ; let 
CB=x,  BD— y,  AC =c,  and  CL=t.  The  ultimate  ratio  of  DG:  GH,  is  the  ratio 
of  DB  : BT,  .\  ultimately,  DG1 : GH* ::  y2 : BT2. 

t2  

y2=  — x c2— x-  from  the  nature  of  the  figure  ; 
c2 

c2  c2 — xz  2 

BT— x,  and  BT2— « 

X X2 

t2  x2 

v DGz=GH2  x • 

C4 — C2  X2 

t*  X2  C*— c* 

DH2=HG2+DG2  = GH2  + GH2  x = GH2x  +tx 

C4— C2x2  c*— c'x1 

Vc+ C1  xz 

v DH  = GH  x +E > that  is,  fuppofing  c = i,  t2  — c2  = a, 

< C* — C1  X1 

+ ax2 

_ Gpj  x : or>  the  moment  of  the  arch  is  equal  to  the  moment  of  the 

I 1 

V i -f-  ax2 

abfcilfe  multiplied  into  -p — = • Wherefore  a curve,  whofe  ordinate  is  this  latter 

I X 

quantity,  increafes  in  the  fame  manner  as  the  elliptical  arch  ; and  confequently  the 
area  defcribed  by  that  ordinate  is  analogous  to  the  length  of  the  elliptical  arch*  fo 
that  both  may  be  denoted  by  the  fame  algebraical  exprefiion. 


Defcription  of  a New  Portable  Barometer.  By  the  Rev.  Arthur  M'Guire. 

r I'”' HE  art  of  meafuring  heights  by  the  barometer  has  been  brought  to  confider- 
able  perfection;  the  mode  of  meafurement  is  of  lingular  fimplicity.  Mr. 
McGuire  oblerves,  that  mercury  readily  imbibes  air  when  in  contact  with  it,  parti- 
cularly if  agitated ; to  lelfen  therefore  the  agitation,  and  to  diminilh  the  quantity  of 
air  in  contact,  he  propofes  that  inftead  of  the  refervoir  being  made  of  foft  leather, 
that  it  fhall  be  made  of  wood,  and  fays  the  following  conftruction  has  fucceeded  be- 
yond his  expectation. 

Plate  XI.  Fig.  5,  No.  1,  is  a drawing  of  the  inllrument,  or  rather  of  what  is  dif- 
ferent in  this  from  other  portable  barometers. 

The  upper  part,  which  is  here  omitted,  is  contrived,  as  is  ufual  in  all  good  in- 
ftruments  of  this  kind,  to  fhew  the  column  of  mercury  with  its  convex  furface  againft 
the  light,  through  a groove  cut  intirely  through  the  brafs  tube  ; within  this  latter, 
and  furrounding  the  glafs  tube,  Hides  a fmall  one,  carrying  the  vernier,  and  moved 
by  tooth  and  pinion ; the  lower  edge  of  this  fhews  an  accurate  contact  with  the  con- 
vex furface  of  the  mercury  at  the  time  of  obfervation. 

Plate  XI.  Fig.  5,  No.  2,  is  a fection  of  the  refervoir  and  other  particulars. 

In 
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In  No.  2,  RRRR  is  the  refervoir  formed  in  the  turning  lathe,  by  means  of  an 
hollowing  tool  introduced  through  the  hole  made  for  the  piece  L,  which  contains 
the  glafs  tube  I. 

A is  a cylindrical  plug  of  wood,  which  is  made  to  afcend  or  defcend  in  a hollowed 
cylindrical  fpace,  which  it  very  nearly  fills  when  down ; this  afcent  and  defcent  is 
effe&ed  by  turning  the  piece  M,  on  which  is  cut  a fwift  fcrew  working  in  the  piece 

B,  which  piece  B is  fcrewed  firmly  into  the  box  ; after  that  the  plug  A is  introduced 
and  fitted  into  its  place.  G is  an  ivory  floating  gage  of  the  ufual  form. 

Let  us  now  fuppofe  the  mercury  introduced  into  the  refervoir,  with  the  floating 
gage  refting  upon  it,  its  furface  being  reprefented  by  the  dotted  line.  If  now  the 
lcrew  M be  turned  fo  as  to  raife  the  plug  A,  the  mercury  will  defcend  into  the  de- 
ferted  fpace,  and  the  furface  and  the  floating  gage  refling  upon  it  will  defcend  r 
Thus  it  appears  that  the  piece  A,  as  raifed  or  deprefled  by  the  fcrew  M,  is  the  re- 
gulator of  the  gage  at  the  time  of  making  an  obfervation. 

Now  to  fill  the  tube  up  to  the  top,  and  thereby  render  the  inftrument  portable,, 
you  muft  proceed  as  follows  : 

By  means  of  the  crank,  No.  2,  turn  the  ftop-cocks  C and  F,  (No.  i and  2)  until 
the  communication  be  open  through  them  to  the  air,  as  marked  in  No.  2,  in  which 
you  muft  conceive  the  feparated  pieces  lowered  down,  and  firmly  fcrewed  into  their 
places,  as  reprefented  in  No.  1.  Then  the  piece  H,  which  is  alfo  tubular,  being 
fcrewed  down  into  its  place  in  the  piece  F,  pour  in  mercury  at  the  top  T until  the 
refervoir  be  intirely  filled,  and  continue  pouring  in  until  the  mercury  (having  afcend- 
cd  through  longitudinal  grooves  cut  for  this  purpofe  through  the  threads  of  the 
fcrew  M,  parallel  to  its  axis)  appears  in  the  piece  C at  S ; then  turn  the  ftop-cock 

C,  and  all  communication  with  the  external  air  is  cut  off. 

The  mercury  now  ftands  in  the  tube  H at  the  level  of  S ; continue  to  pour  in  at 
T as  before,  and  the  mercury  will  rife  in  the  tube  of  the  barometer  by  the  preflure 
of  the  column  in  H,  and  at  length  completely  fill  it ; when  this  is  effected,  turn  the 
ftop-cock  F,  and,  inverting  the  barometer,  pour  back  what  little  remains  in  the 
tube  H,  which  piece  you  may  then,  if  you  think  proper,  unfcrew. 

The  inftrument  thus  filled,  if  carried  in  an  inverted  fituation,  is  fo  free  from 
agitation,  that  a fmart  trot  on  horfeback  will  not  caufe  it  to  play  fo  as  to  be  heard 
or  felt  againft  the  end  of  the  tube. 

Every  part  of  the  inftrument  is  now  fuppofed  intirely  filled  for  carriage ; but 
when  an  obfervation  is  to  be  made,  fome  of  the  mercury  muft  be  let  out,  that  the 
remainder  may  defcend  to  the  ftandard  altitude  j and  for  this  purpofe  there  is  a hole 
at  D,  No.  1,  fhut  by  the  ftop-cock  E:  turn  this  cock  with  the  crank,  and  the 
mercury  will  run  out  until  it  comes  to  the  original  level ; then,  having  turned  the 
cock  E back  again,  take  out  the  pieces  C and  F,  and  regulate  the  gage  by  the  plug 
A,  as  before,  and  the  obfervation  is  compleated. 

This  barometer,  like  all  others,  fhould  be  truly  vertical  at  the  time  of  obferva- 
tion, and  as  this  inftrument  ftands  upright  on  a table  refting  on  its  bale,  if  to  this 
three  adjufting  fcrews  are  attached,  and  a circular  level  on  its  upper  furface,  or  crofs. 
levels,  the  horizontal  (late  of  the  box  is  eafily  afcertained  ; but  if  any  fufpicion  arife 
that  the  tube  may  not  be  at  right-angles  to  the  top  of  the  box,  then  the  inftrument 
may  be  hung  in  the  ufual  manner  in  gimmals, 

Ohjervations 
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Observations  on  Pemphigus.  By  Stephen  Dickson,  M.  D.  &c.  6>Y. 

OF  this  rare  difeafe,  fix  cafes  have  fallen  under  the  obfervation  of  the  prefent 
writer.  Dr.  Cullen  (who  had  never  feen  an  inftance  of  it)  has  claffed  it  under 
the  Exanthemata.  His  defcription  is  thus  amended  by  Dr.  Dickfon : <c  A fever, 
accompanied  with  the  fuccefiive  eruption  from  different  parts  of  the  body,  inter- 
“ nal,  as  well  as  external,  of  vehicles  about  the  fize  of  an  almond,  which  become 
“ turgid  with  a faintly  yellowifh  ferum,  and  in  three  or  four  days  fubfide.”  'i  he 
only  authors  in  whom  he  has  found  authentic  accounts  of  this  difeafe,  are  Carolus 
Pifo,  Morton,  Sauvage,  and  Dr.  Stewart  of  Aberdeen,  in  Med.  Comment.  None 
of  them,  however,  has  mentioned  an  extraordinary  peculiarity  fometimes  attending 
it,  viz.  that  the  vehicles  have  occupied  the  internal  parts  of  the  body,  and  have  fuc- 
ceffively  proceeded  from  the  mouth  through  the  whole  alimentary  canal.  Thiscir- 
cumftance  is  illuftrated  by  a cafe  very  diftin&ly  related,  which  alfo  gives  an  example 
of  the  mode  of  treatment  in  its  fulleft  range.  This  confifts  in  obviating  irritation 
by  opiates,  demulcents,  and  laxatives,  in  fupporting  the  ftrength  by  proper  nutri- 
ment, and  in  guarding  againft  a putrid  tendency  by  bark  and  wine.  Dr.  Dickfon 
did  not  find  the  difeafe  to  be  contagious,  as  has  been  reprefented,  all  the  inftances 
he  haw  having  been  lblitary. 


On  the  Extraction  of  the  Cubic  and  other  Roots.  Communicated  by  the  Rev.  M.  Young,  D.  D. 


WHEN  the  cubic  root  of  any  number  is  required  true  to  many  places  of  de- 
cimals, let  the  given  number  be  refolved  into  a binomial,  making  the  firfi: 
term  a cubic  number,  and  the  hum  or  difference  of  the  terms  equal  to  the  given 
number.  Let  both  terms  be  then  divided  by  the  firfi,  which  makes  the  firfi:  term  i, 
and  the  fecond  a fradion  j and  let  the  cubic  root  of  this  refulting  binomial  be  re- 
folved into  an  infinite  feries  by  the  binomial  theorem  j and  let  as  many  terms  of  it  be 
calculated,  as  give  it  true  to  two  or  three  more  than  the  required  number  of  places ; 
and  laftly,  let  this  root  be  multiplied  into  the  cubic  root  of  the  term  which  was  made 
the  divifor  above,  and  this  gives  the  number  required. 

Thus : — Let  it  be  required  to  find  the  cubic  root  of  28,  true  to  ten  places  of  deci- 


mals. Firfi:  make  28  = 27+1,  and  then  dividing  by  27,  a new  binomial  i-J~l  is  had, 

27 

whofe  cubic  root  is  to  be  refolved  into  an  infinite  feries.  Now  any  power  of  it  what- 
ever may  be  found  by  the  following  feries, 

m m — i m— 2 m~2  m— 4 « 

I#  _____  _______  ^ , _ * _ * ^ OcC» 

1.27  2.27  3.27  4.27  5.27  6.27 


where  m is  the  index  of  the  power.  In  the  prefent  cafe  m— and  then  the  above 


feries  reduced  into  numbers  will  ftand  thus : 

4-1  —1  —5  —2  —11 

1 1 ■ , 


3.27  3.27  9.27  3.27  15.27  9.27  21.27 


Each 
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Each  term  of  which  feries  being  ufed  as  a multiplier  of  the  laft,  refpedtively  gives 
3 v i-J-i,  = 1,0121963239586  which  being  multiplied  by  three,  the  cube  root  of  the 

divifor  27,  the  produft  will  be  the  cubic  root  of  28,  which  is  therefore 
3,0365889718758.^ 

But  fince  each  of  thele  eight  terms  calculated  above  is  imperfedV,  being  lefs  than 
the  truth,  the  fum  of  them  may  be  different  from  the  truth.  Two  or  three  of  the 
laft  figures  muft  be  omitted,  and  then  we  can  be  fure  that  the  reft  are  true. 

If  the  given  number  had  been  26,  it  muft  then  have  been  refolved  into  27—1,  and 

1 

dividing  by  27,  the  new  binomial  would  have  been  1 , and  the  terms  of  the  feries 

27 


rn  m — 1 

1. ■ — - — , &c.  when  reduced  to  numbers  would  have  been  1. 


3.27.  3.27 


3.27  3.27 


4-5 


+7  4 _+g_,  &c. 


And  of  the  terms  of  the  infinite  feries 


9.27  3.27  15.27  9.27  21.27 

refulting,  the  firft  would  have  been  affirmative,  and  all  the  reft  negative,  which  is 
always  the  cafe  when  the  fecond  term  of  the  binomial  is  negative,  as  in  the  following 
example : 

Let  it  be  required  to  find  the  cubic  root  of  210,  true  to  twelve  places  of  decimals. 
The  neareft  cube  number  to  210  is  216,  the  cube  of  6.  Therefore  making  the 

6 1 

binomial  216— -6,  and  dividing  by  216,  the  new  binomial  is  1 =1 , and 

216  36 


the  feries  which  yields  any  power  of  it,  is  1. 
&c.  Which  reduced  to  numbers  is  1. 


m. — 1 m—  1.*— 1 m— 2.  — 1 m— 3. — 1 


1.36  2 . 36  3 . 36  4.36 

— 1 4-1  4-5  4-r  4-11  4-7 


3-36  3-36  9.36  9-6  IS*36  9-36 

~^~I7  &c.  and  the  calculation  gives  5,943,921,952,763,  which  is  the  cubic 


21.36  6.36 

root  210  true  to  twelve  places  as  was  required. 

The  given  numbers  in  thefe  two  examples,  were  purpofely  chofen  fuch  as  fliould 
make  the  operation  eafy.  But  in  other  examples,  the  difference  between  the  given 
number  and  the  cube  number  next  greater  or  next  lefs,  may  be  fo  great  in  propor- 
tion to  that  cube,  as  to  make  the  fra&ion,  (the  fecond  member  of  the  binomial,) 
too  large : In  thefe  cafes  the  feries  will  converge  fo  flowly,  that  the  labour  will  be 
almoft  intolerable.  Thus,  if  the  given  number  were  13,  it  muft  be  made  equal 
either  to  84-5*  or  to  27—14,  and  the  binomial  will  be  either  i-pa,  or  1 — If  the 
given  number  be  3,  the  binomial  will  be  1 — § } and  if  the  given  number  be  2,  the 
binomial  will  be  1 In  all  thefe  cafes,  and  fuch  like,  the  feries  will  converge  fo 
(lowly,  that  a very  great  number  of  terms  muft  be  calculated,  and  therefore  the 
labour  will  be  immenfe.  This,  however,  is  an  inconvenience  that  may  be  remedied ; 
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for  inftead  of  refolving  the  given  number  into  a binomial,  let  it  be  multiplied  into 
fome  cube  number,  fo  as  that  the  produft  may  be  nearly  equal  to  fome  other  cube 
number. 

Let  the  given  number  be  13  ; and  at  will  be  nearly  equal  to  13^.  Call  the  dif- 
ference y,  and  we  fhall  have  this  equation,  ^3  = 13^3  -\-j.  We  are  next  to  find  the 

limits  of  a with  refpefl  to  b ; that  is,  to  find  the  multiples  of  b which  are  next  lefs  and 

next  greater  than  a.  And  fince  the  cubic  root  of  13  is  between  2 and  3,  'ib  and  gb 
are  the  limits,  of  which  ib  is  nearer  to  a ; and  being  lefs  than  a , make  a=ib-\-c,  and 
by  fubftituting  we  have  this  equation  : 

8Z3-pi2Z>2r+6^2+r3  — 13^3-fy  3 

which  by  reduction  becomes 

5/3=  1 ibzc-*r6bci-\-c'!‘f.y.  pjrjl  anfwer. 

In  this  equation  alfo  we  are  to  determine  the  limits  of  b the  greater  quantity  with 
refpedt  to  c the  lefs ; which  may  be  done  by  fubftituting  lome  multiple  of  c for  b : and 
according  as  the  left  fide  of  the  refulting  equation  is  lefs  or  greater  than  the  right  fide, 
that  multiple  is  lefs  or  greater  than  the  truth.  And  to  avoid  unneceflary  trials,  let  the 
coefficient  of  the  far  ft  term  on  the  right  fide  of  the  equation  be  divided  by  the 

coefficient  of  the  term  that  ftands  on  the  left  fide;  and  the  quotient,  (neglefting  the 

fraction,)  multiplied  into  the  lefs  quantity,  will  be  one  of  the  limits,  or  near  it.  And 
when  all  the  terms  on  the  right  fide  have  affirmative  figns,  the  limit  thus  found  will  be 
lefs  than  the  truth  ; but  when  fome  of  them  have  negative  figns,  it  will  probably  be 
greater  than  the  truth.  Thus,  in  the  laft  equation  above,  divide  12  by  5,  and  the 
quotient  being  2,  make  £ = 2c,  and  upon  trying  it  will  be  found,  that  ic  is  lefs  than 
the  truth  ; therefore  make  b—gc,  and  upon  trial  jc  will  be  found  greater  than  the 
truth.  Therefore  2 c and  jc  are  the  limits  of  b,  of  which  3c  leems  nearer  to  the  truth; 
therefore  make  b = jc~d}  and  by  fubftituting,  this  equation  refults, 

843  = 576^^/ — 33022  q-5<d3qlv.  Second  anfwer. 

Here  alfo,  as  before,  we  are  to  find  the  limits  of  c the  greater  quantity  with  refpedft 
to  d the  lefs;  and  they  appear  to  be  6d  and  7 d of  which  6d  feems  the  more  con- 
venient. Making  therefore  c = 6d-\-?t  there  refults  this  equation, 

1 3 1^3  = 2 1 3 a2 <. +8  7 ^*+8  eijy  • ‘I bird  anfwer. 

Here  alfo  the  limits  of  d being  found  to  be  e and  le ; and  ie  being  nearer  the  truth, 
make  d=ie—f}  and  this  equation  refults, 

1 4<r3  = 633c2/— 573c/2+  131/3  + y.  Fourth  anfwer. 

Here  the  limits  of  e are  44/  and  4 5/.  Therefore  making  e=44/-f-g,  this  equation 
refults, 

783 1/3  = 26 1 8 ifg+ 1 1 1 5//+ 1 4£3//.  Fifth  anfwer. 

And  the  limits  of/ being  3g  and  4^,  make /=3g-hh  and  this  equation  refults, 
2785  1 g3  = 53  !3^a^+ 44298  g *62-H7 83 ffiy.  Sixth  anfwer. 

In  the  fame  manner,  may  be  found  as  many  anfwers  as  any  one  fhall  pleafe,  and 
in  every  fucceeding  anfwer  the  denominator  of  the  fraction,  (the  lecond  member  of 
the  binomial,)  becomes  greater;  but  the  fraction  itfelf,  (which  is  ultimately  fought 
by  this  inveftigation,)  becomes  lefs.  Now  by  the  help  of  any  of  the  above  equations 
marked  frft,  fecond , third , &c.  anfwers , may  the  values  of  a and  b be  found.  Thus, 
in  any  of  thofe  equations  make  the  lefs  quantity  — o and  the  greater  — 1,  and 
from  thefe,  by  going  backward,  may  lucceffively  be  found  the  values  of  all  the  letters 
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that  had  been  thrown  off  by  the  feveral  fubftitutions,  until  we  come  to  b and  a ; and 
the  value  of  y will  be  the  coefficient  of  the  term  on  the  left  fide  of  that  equation, 
where  the  greater  and  lefs  quantities  were  made  — i and  o.  Thus,  in  the  fourth 
anfwer,  if  we  make /To  and  ezz i,  then  will 

d—  /=)  2 
o— (6i+r=)  13 
b-{2c-d-)  37 
) 87 

Now  the  cube  of  37  is  50653,  which  multiplied  by  13  gives  658489,  and  the  cube 
of  87  is  658503  ; and  the  difference  is  14,  the  coefficient  of  the  term  on  the  left  fide 
of  that  equation  : and  when  the  fign  of  y isffi,  as  in  the  firft  equation,  ai  will  be 
greater  than  the  multiple  of  bs,  and  therefore  in  the  binomial,  the  fign  of  the  fractional 
part  will  be  negative  : But  when  the  fign  of  y is  Ip,  at  will  be  lefs,  and  the  fractional 
part  of  the  binomial  will  have  a pofitive  fign. 

By  a like  procefs  ( mutatis  mutandis')  any  root  may  be  extradited  out  of  a given 
number  : but  when  the  index  of  the  root  is  any  term  of  the  duple  progreffion,  be- 
ginning from  unity,  the  operation,  as  is  well  known,  may  be  otherwife  performed  in 
a more  fimple  manner. 


The  Hijlory  of  an  Ovarium , wherein  were  found  Teeth,  Hair , and  Bones.  By  James 
Cleghorn,  M.  B.  Communicated  by  Robert  Perceval,  M.D . 

THE  writer  begins  with  fome  animadverfions  on  M.  de  Buffon,  who  finding 
ovarian  conceptions  difficult  to  be  accounted  for  on  his  theory  of  generation, 
has  thrown  a doubt  on  the  reality  of  their  occurrence.  Tie  then  gives  a ffiort  ac- 
count of  the  cafes  in  which  either  whole  faetufes,  or  maffes  of  hair,  bones,  and  other 
fubftances,  have  been  recorded  as  obferved  by  different  authors.  He  proceeds  to 
the  cafe  which  is  the  fubjeCt  of  the  paper.  A woman  of  50  had  borne  a child  about 
25  years  before,  which  ffie  nurfed.  The  child  was  attacked  with  violent  convul- 
fions,  and  from  that  time  the  mother  fell  into  a declining  ftate  of  health,  which  con- 
tinued upwards  of  a year  ; when  ffie  recovered  perfedly,  except  that  her  menfes 
never  more  returned,  and  her  belly  encreafed  in  fize.  She  remained  in  this  ftate 
23  years,  with  no  other  inconvenience  than  that  of  her  great  bulk.  At  length  ffie 
was  tapped,  and  on  withdrawing  the  cannula,  a confiderable  quantity  of  vifcid  matter 
flowed  out,  mixed  with  hair  and  fat.  She  died  ten  days  after.  On  opening  the 
body,  under  the  peritoneum  was  difcovered  a large  feemingly  mufcular  fac,  reaching 
acrofs  the  abdomen.  It  was  found  to  contain  balls  of  a fatty  fubftance  mixed  with 
hair,  and  feveral  bones.  A minute  defcription  follows,  of  the  parts  of  generation, 
iiluftrated  by  plates ; of  which  this  is  the  fubftance  : The  vagina  and  uterus  were  in 
a natural  ftate,  as  were  the  ovary  and  tube  on  the  left  fide.  The  right  ovary  was 
dilated  into  the  large  cyft  that  filled  the  abdomen,  which  appeared  capable  of  hold- 
ing ten  or  twelve  quarts.  The  internal  part  of  the  cyft  was  fmooth  in  great  part  of  its 
furface,  but  part  was  made  very  irregular  by  pouches  of  different  fizes,  and  piles  of 
bone.  The  contents  of  the  pouches  were  various ; a gelatinous  mucus,  cretaceous 
matter,  a browniffi  black  fluff  like  putrified  bone,  fatty  matter,  hairs,  and  fragments 
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of  bones.  The  bones  were  very  irregular,  and  could  not  exadtly  be  referred  to  any 
of  the  fkeleton.  They  were  all  covered  with  a membrane  refembling  the  periofteum, 
and  over  that,  with  a production  of  the  internal  coat  of  the  eyft.  1 here  were  teeth, 
however,  perfectly  formed,  and  enchafed  in  fockets.  Moft  of  them  might  be 
diftributed  into  the  feveral  claffes  of  teeth  ; and  while  fome  appeared  to  be  of  the 
firft  growth,  others  feemed  like  thofe  of  perfons  of  fourteen  or  fifteen  years  of  age. 

After  this  defcription,  the  author  touches  upon  two  opinions  maintained  concern- 
ing thefe  caufes.  One  is  that  of  Ruyfch,  who  fuppofes  that  tumours  of  this  nature, 
whether  in  the  ovarium  or  not,  will  give  rife  to  the  growth  of  hair,  bones,  and  teeth. 
In  confirmation  of  which,  he  cites  a cafe  of  an  atheroma  with  thefe  contents  found 
in  the  body  of  a young  man.  Aftruc,  on  the  ether  hand,  attributes  them  to  the 
decay  of  embryos  which  have  perifhed  within  the  tumours ; and,  of  courfe,  makes 
them  the  confequence  of  conception  in  females.  Between  thefe  opinions,  ths 
writer  does  not  decide. 


POLITE  LITERATURE, 

An  EJfay  on  the  Sublimity  of  Writing.  By  the  Rev.  Richard  Stack,  D.  D. 

LONGINUS,  in  his  treatife  on  the  fublime,  has  laid  open  its  five  principal 
fources : Boldnefs  or  vigour  in  the  thoughts,  enthufiaftic  pafiion,  invention  of 
figures,  fplendid  didtion,  and  elevated  compofition.  The  pathetic  he  referved  for  a 
feparate  work.  A great  critic,  of  our  age  and  country,  has  endeavoured  to  prove 
that  terror  is  the  ruling  pafiion  of  the  fublime  ; but  he  has  not  explained  any  fur- 
ther connexion  between  the  fublime  and  pathetic,  nor  fhewn  in  what  circumftances 
the  pafilons  can  excite  this  principle.  This  Dr.  Stack  here  attempts  to  do. 

He  lays  it  down,  that  whatever  infpires  the  mind  with  grand  and  lofty  concep- 
tions, is  what  we  generally  call  fublime.  That  all  emotions  that  are  languid  are 
incapable  of  fublime  expreffion  ; but  if  the  pafilons  predominate,  that  may  not  be 
inconfiftent  with  fublimity.  The  pafiion  of  fear,  arifing  from  a trifling  caufe,  is  the 
property  of  a weak  and  abjedt  mind  ; but  if  the  caufe  exceed  our  natural  efforts  to 
cope  with,  or  the  mind  exhibit  ligns  of  dignity,  fuch  fubjedl  is  fitted  to  raife  fub- 
lime ideas.  This  pafiion  appears  in  Macbeth,  when  he  fhrinks  from  the  fight  of 
Macduff,  whom  he  had  injured  ; and  in  Homer,  when  Minerva  flafhes  terror  from 
her  aegis  upon  the  eyes  of  the  Trojan  warriors. 

The  objedt  on  which  the  pafiion  is  employed  is  alfo  of  confiderable  influence  ; 
whether  it  be  great  and  worthy,  or  low  and  mean.  The  man  who  fears  for  himfelf 
alone,  when  his  country  is  invaded,  excites  contempt  j but  the  patriot  alarmed  and 
terrified,  not  for  his  own  fafety,  but  that  of  his  country,  prefents  a fublime  objedt. 
Pafiion,  therefore,  though  fome  times  inconfiftent  with  the  fublime,  at  others  may- 
be highly  favourable  to  it. 

Lord  Kaims  concludes  from  induction,  that  dignity  is  not  the  property  of  any 
difagreeable  pafiion ; this  Dr.  Stack  cannot  admit.  Revenge  he  thinks  may  rife  into 
dignity,  and  if  the  pafiion  be  neceffary  for  the  vindication  of  honour,  or  the  fupport 
of  any  virtue,  it  may  be  employed  in  a fublime  compofition.  Difdain  may  fometimes 
lay  claim  to  dignity.  Envy  and  malice  feem  unfuitable  to  the  fublime.  Grief  and 
pity  alfo.  Dr.  Stack  thinks  for  the  moft  part  unfit.  The  funeral,  oration  of  Anthony 
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over  Gsefar’s  body,  arifing  from  the  greatnefs  of  Csefar’s  character,  has,  he  thinks, 
fublimity  in  it.  The  grief  of  Satan  alfo,  in  Milton,  has  a claim  to  the  fublime  ; 
and  the  companion  of  our  Lord  over  Jerufalem  he  acknowledges  to  be  truly  fo. 

ExcelTes,  even  of  fear  and  of  every  other  paffion,  may  fometimes  be  occa- 
fions  for  the  fublime,  as  the  mind  then  ftrikes  out  great  images,  and  pours  forth 
fcrong  and  glowing  language. 

Dr-.  Blair  acknowledges  the  pathetic,  in  fome  inftances,  to  be  a proper  fource  of 
the  fublime ■,  he  has  not  defined  thofe  inftances,  but  pronounces  againft  Longinus’s 
judgment  on  Sappho’s  Ode.  The  Doctor  admits  ftrength  of  defcription  to  be  a 
neceffary  requifite  of  the  fublime,  and  Dr.  Stack  contends,  that  as  there  are  pathetic 
defcriptions  of  certain  violent  affedtions  in  the  ode,  it  is  entitled  to  that  appellation. 

Another  fource  of  the  fublime  may  be  laid  open  in  the  government  and  controul 
of  the  paffions,  which  he  hints  as  a fubjedt  of  a future  efiay. 

Dr.  Stack  declares  his  intention  to  be,  to  vindicate  Longinus  from  Dr.  Blair’s 
ftridhires,  who  afierts  that  Longinus  has  made  a falfe  divifion  of  the  fubjedl ; that  of 
the  five  fources,  the  three  laft  have  perhaps  lefs  relation  to  the  fublime  than  any 
other  fpecies  of  good  writing.  Our  author  thinks  that  Dr.  Blair  has  mifconceived 
the  great  author’s  meaning.  Longinus  mentions  the  fifth  fource  of  fublime  as  a 
compcftian  with  Ju.it able  dignity  and  elevation , which  Dr.  B.  translates  mufical  JlruSlure 
and  arrangement.  But  Longinus  meant  not  fach  an  arrangement  as  pleafes  the  ear, 
but  Supports  the  thought. 

Nothing  leems  more  calculated  to  produce  fublime  effedt  than  the  invention  and 
application  of  bold  and  ftriking  figures.  The  affedted  rife  of  fuch  ornaments  our 
author  allows  to  be  improper,  but  figurative  language  he  thinks  may  be  employed 
where  the  pathetic  rifes  to  the  fublime,  and  is  much  furprized  at  Dr.  Blair’s  rejedting 
this,  as  Longinus  had  exemplified  its  effedts  in  more  inftances  than  one ; as  in  the 
apoftrophe  of  Demofthenes  in  his  oration  for  the  crown.  Dr.  Stack  thinks,  in  op- 
position to  Dr.  Blair,  that  figures  are  peculiarly  adapted  to  the  fublime  mode  of 
compofition,  and  inftances  two,  the  climax  and  profopopasia. 


EJfay  on  the  Stile  of  Bo  SI  or  Samuel  Johnson,  (No.  i.)  By  the  Rev.  Robert. 

Burr  owes,  M.  A. 

OBSCURITY  of  ftile,  Dr;  Bur rowes  obferves,  is  equally  obvious  and  often- 
five.  The  critic.  Dr.  Johnfon  fays,  Thould  enquire  whether  he  is  incom- 
commoded  by  the  author’s  faults  or  his  own.  That  Dr.  Johnfon’s  ftile  is  obfcure  is 
confirmed  by  all  unlearned  readers,  arifing  from  an  affedted  ufe  of  polyfyllables  of 
Latin  derivation}  yet  has  he  criticifed  Milton’s  poetry  as  pedantic  for  the  fame  fault, 
although  Milton  was  privileged  by  a poetic  licenfe.  Dr.  Johnfon  has  made  but 
little  ufe  of  this  licenfe  in  his  poetry,  yet  his  Rambler  is  full  of  it  (of  this  Dr.  Bur- 
rowes gives  many  inftances).  This  fault  is  ftill  more  ridiculous  when  he  introduces 
perfons  writing  of  their  own  charadters  3 yet  all  his  correfpondents  in  the  Rambler 
are  infedted  with  this  literary  contagion.  On  treating  of  mean  fubjedts,  to  ufe  Dr. 
Johnlon’s  own  phrafe,  “ burlefque  cannot  go  beyond  him.”  Of  this  peculiarity  of 
ftile  he  feems  very  fond,  and  endeavours  to  juftify  it  in  his  laft  number  of  the 
Rambler. 
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This  fault,  Dr.  Burrowes  contends,  is  committed  without  excufe,  when  our  lan- 
guage furnifhes  a word  adequate  to  the  idea,  and  that  many  of  the  words  ufed  by 
Johnfon,  although  he  fays  he  can  produce  authorities  for  them,  are  not  to  be  found 
in  any  Englifh  writer. 

Our  author  endeavours  to  enquire  into  this  prejudice,  which  he  fuppofes  to  arife 
from  a defire  to  diferiminate  what  common  inaccuracy  had  confounded,  and  as  fami- 
liar words  admit  a variety  of  acceptations,  Johnfon  fought  out  thefe  abftrufe  Latin 
derivatives  which  were  appropriated  to  one  Signification  exclufively  ; and  finding 
that  our  language  had  for  near  a century  been  deviating  towards  a Gallic  phrafeology, 
he  introduced  a Latin  one  to  counteract  it,  in  which  he  wras  well  verfed. 


EJfay  on  the  Stile  of  Do  SI  or  Samuel  Johnson.  (No.  2.)  By  the  Rev.  Robert  Bur- 

ROWES,  A.  M. 

T N this  paper  Dr.  Burrowes  admits  that  every  writer  has  his  peculiarities,  and  as 
Johnfon  Hands  high  in  public  eftimation,  no  one  can  with  more  advantage  be 
made  the  fubjeCt  of  critical  enquiry.  Thefe  peculiarities  were  not  the  effeCt  of 
cardefsnefs  or  necefifity,  but  arife  from  his  endeavours  after  fplendor  or  harmony. 

On  dignified  fubjeCts  thefe  are  carefully  to  be  attended  to ; but  on  meaner  topics 
they  fliould  be  avoided.  Johnfon’s  ftudy  of  fplendor  make  his  fentences  fo  many 
detached  aphorifms.  As  every  fubftantive  is  a word  of  importance,  Johnfon  crouded 
his  fentences  with  fubftantives,  and  he  has  often  fubfdtuted  them  in  place  of  other 
parts  of  fpeech ; thus  inftead  of  faying,  c<  with  as  eafy  an  approach,”  he  writes  “ with 
the  fame  facility  of  approach.”  This  ambition  of  denoting  every  thing  by  fubftan- 
tives has  done  violence  to  Johnfon’s  conftruCtions,  and  they  often  become  obfeure. 

Metaphorical  exprefilons  he  has  frequently  employed  ; there  his  pictures  are  al- 
ways complete,  but  fometimes  they  return  too  quick  and  are  too  elaborate  and  too 
abftrufe  and  fcientific. 

His  peculiarities  of  ftile,  arifing  from  the  ftudy  of  harmonv,  may  be  called  the 
parallelifm  of  his  fentences,  which  admit  no  claule  without  one  or  two  concomitants, 
exactly  fimilar  in  order  and  conftruCtion.  Yet  it  muft  be  confeffed  that  fome  of  his 
parallelifms  are  fingularly  happy.  His  defire  of  harmony  has  alfo  led  him  to  feek 
for  even  the  meanelt  ornaments  of  alliteration,  wrhich  he  employs  lb  frequently,  that  it 
cannot  be  called  either  cafual  or  involuntary.  Another  peculiarity  of  Johnfon’s  is  a 
ftudied  recurrence  of  words  in  the  latter  part  of  the  fentence  which  had  appeared  in 
the  former.  Yet  Johnfon  may  be  charged  with  negligence  ; it  is  on  the  lubjeCt  of 
harmony;  for  often  founds  almoft  fimilar  are  buffered  to  approach  too  near  each  other. 

Indeed  all  the  peculiarities  of  Johnfon’s  ftile  tend  to  raife  profaic  compofition  above 
itfelf.  Dr.  Burrowes  concludes  with  remarking,  that  he  has  felebted  Johnfon’s 
blemilhes  rather  than  his  beauties,  becaufe  an  eftay  may  comprile  them,  although 
whole  volumes  would  not  be  fufficient  for  a treatife  on  his  perfections. 


Thoughts 


Thoughts  on  Lyric  Poetry.  By  William  Preston. 

THIS  paper  is  written  with  a view  to  fome  remarks  on  an  opinion  of  Mr.  Mafon’s, 
refpeCting  Lyric  Poetry,  in  a note  on  Mr.  Gray’s  feventh  ode,  in  which  Mr. 
Mafon  fpeaks  in  favour  of  the  regular,  in  preference  to  the  irregular  odes.  In 
which  Mr.  Prefton  diffents  from  him,  and  adds  an  irregular  ode  to  the  moon,  in 
which  he  fays  he  has  endeavoured  to  put  in  practice  fome  of  the  rules  laid  down 
in  his  effay. 


ANTIQUITIES. 

An  Account  of  an  Ancient  Infer ipticn  in  Ogam  Character  on  the  Sepulchral  Monument  of 
an  Irijh  Chief  difeovered  by  Theopiiilus  O’Flanagan,  Student  of  T.  C.  D. 

THIS  monument  is  on  a mountain  called  Mount  Callan.  Mr.  Flanagan  fays,  in 
one  of  the  legends  in  verfe,  inferibed  to  Offian,  he  found  it  mentioned  tc  that 
Conan  was  treacheroufly  flain  by  the  Finii  of  Fin,  at  an  affembly  met  to  worflhip 
the  fun and  “ that  his  name  is  inferibed  in  Ogam  characters  in  a flat  (tone  on  the 
very  black  mountains  of  Callan.” 

To  fatisfy  his  curiofity  he  went  in  purfuit  of  the  monument,  and  by  help  of  a 
cottager  he  found  it,  and  made  fome  attempt  to  decypher  it;  he  made  the  inferip- 
tion  to  be  “ Beneath  this  flone  is  Conan  the  fierce,  the  long-legged but  the  true 
reading  fhould  be  the  nimble-footed. 

But  on  a hint  from  a friend,  that  the  Phoenicians,  from  whom  the  Irifh  derived 
their  origin,  generally  wrote  from  the  right  hand  to  the  left,  took  the  letters  back- 
ward, that  is,  in  a contrary  direction  from  that  in  which  we  decyphered  them  ; and 
after  he  had  arranged  them  from  left  to  right,  not  being  converfant  in  the  Irifli 
language  himfelf,  afked  me  what  fenfe  would  they  make  ? I found  no  difficulty  in 
anfwering  his  queffion,  and  by  this  means  a fecond  reading  was  found,  which  proved 
to  be  a continuation  of  the  former  fenfe.  And  thus  it  lay  determined  until  my  ar- 
rival in  Dublin,  where  I had  an  opportunity  of  ftudying  it  fiill  more,  and  foon  found 
the  advantage  of  fo  doing  ; for  upon  confulting  the  book  ofBallimote,  in  the  hands 
of  Colonel  Vallencey,  I found  there  were  different  feales  of  the  Ogam  character, 
in  each  of  which  the  number  of  fimilar  lines,  on  whatever  fide  drawn,  did  not  ex- 
ceed five.  Wherefore  making  myfelf  as  well  acquainted  with  the  fcale  as  I poffibly 
could,  and  again  applying  myfelf  to  the  ftudy  of  the  infeription,  I found  it  read  the 
five  different  ways  following,  viz.  iff.  ££  Beneath  this  fepulchral  monument  is  laid 
Conan  the  fierce,  the  nimble-footed  2d,  “ Obfcure  not  the  remains  of  Conan  the 
fierce,  the  nimble-footed!”  3,  ££  Long  let  him  lie  at  eafe  on  the  brink  of  this  lake, 
beneath  this  hieroglyphic,  darling  of  the  facred  !”  4th,  ££  Long  let  him  lie  at  eafe 
on  the  brink  of  this  lake,  who  never  faw  his  faithful  clan  clepreffed  !”  5 th,  ££  Flail, 
with  reverential  forrow,  the  drooping  heath  around  his  lamentable  tomb  !”  When 
all  thefe  various  readings  are  united,  there  appears  a rational  beginning,  continuation 
and  conclufion  of  the  fame  fenfe.  *5ut  what  is  ftill  farther  remarkable,  the  number 
of  readings  is  the  limit  of  the  number  of  lines  in  the  Ogam  fcale.  The  whole  is  in 
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the  (tile  and  manner  of  the  ancients,  defcrip.tive  both  of  the  man  and  the  place;  and 
though  the  language  be  very  ancient,  yet  it  is  equally  familiar  and  eafy  to  luch  as  are 
well  verfed  in  the  feveral  idioms  and  diale&s  of  the  Irifh  language. 

An  engraving  of  the  ftone  is  given  in  the  tranfaCtions. 


Fhe  Antiquity  of  the  Woollen  Manufacture  in  Ireland > proved  from  a Paffage  of  an  and  nt 
Florentine  Poet.  By  the  Earl  of  Charlemont. 

THE  poem  here  alluded  to  is  entitled  Dittamondi,  and  written  by  Fazio  Delli 
Uberti,  a nobleman  of  Florence,  which,  from  fome  lines  in  the  poem,  lord 
Charlemont  fays  muft  have  been  compofed  about  the  year  1364. 

The  author  having  travelled  over  England  and  Scotland,  pafies  into  Ireland;  the 
.defcription  of  which  country  he  begins  thus : 

“ Similimente  paffamo  en  Irlanda, 

La  qual  fra  noi  e degna  de  Fama 
Per  le  nobile  Saie  che  cimanda.” 

Which  lord  Charlemont  tranflates,  <f  In  like  manner  we  pafs  into  Ireland,  which 
among  us  is  worthy  of  renown  for  the  excellent  ferges  that  lhe  fends  us.”  And  con- 
cludes, that  from  the  incontrovertible  teftimony  of  the  author,  Ireland  was  famous 
for  her  woollen  manufactory  before  England. 

Saia  is  defcribed  in  the  dictionary  Della  Crufca,  as  anfwering  'to  our  ferge,  and  a 
quotation  therein,  from  a veiy  ancient  Florentine  account-book,  there  is  a charge  of  a 
piece  of  ( fata ) ferge  of  Ireland ; from  which  he  concludes,  that  Irilh  ferge  was  among 
the  Italians  an  article  of  drefs  ; *and,  on  further  enquiry,  his  lordlhip  fays  he  finds  in 
times  ve:y  early  indeed,  Ireland  was  noted  for  her  woollens,  which  were  freely  im- 
ported into  England. 

In  the  reign  of  Henry  III.  one  man  accufes  his  partner  in  theft,  for  having  as  his 
fhare  a coat  of  Irifh  cloth.  Madox ’ Hijlory  of  the  Exchequer , vol.  i.  p.  550. 

By  ftatute,  Edward  III.  cloths  called  frize  were  made  in  Ireland  and  declared  free 
of  duty. 

Anno  1482,  a licenfe  is  granted  to  the  Pope’s  agents  to  export  Irifh  woollen  duty 
free  ; and  by  the  4th  Edward  IV.  no  cloth  except  of  Ireland  or  Wales  may  be  im- 
ported into  England. 


An  Enquiry  concerning  the  Original  of  the  Scots  in  Britain.  By  Dr.  Barnard,  Bifjop  of 

Killalce. 

DR.  Barnard,  after  cenfuring  the  modern  hypothefis,  refpeCting  the  origin  of  the 
Scottilh  nation,  is  of  opinion  that  a fyftem  may  be  formed  that  will  reconcile 
the  arguments  of  both  parties. 

He  admits  that  the  Irifh  may  have  been  the  children,  rather  than  the  parents  of 
the  Caledonians,  but  this  does  not,  he  fays,  invalidate  the  hiftory  of  the  Milefian 
Dynafty,  nor  do  the  Irifh  chronicles  record,  that  the  whole  nation  derive  their  blood 
* from 
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from  thofe  Milefians,  but  only  the  princes  and  their  pofterity,  The  authenticity  of 
the  Irifh  genealogies,  Dr.  Barnard  warmly  contends  for,  nor  does  he  think  there  is 
any  thing  incredible  in  their  long  duration.  Granting  therefore,  that  the  ancient  inha- 
bitants of  Ireland  may  have  come  from  the  adjacent  coafts  of  Britain,  and  not  have 
been  extirpated  by  the  Milefians,  the  intercourfe  between  the  two  countries  might 
continue  to  exift  ; and  a paffage  in  Tacitus  confirms  this  opinion.  Tins  intercourfe 
increafcd  fo  much,  that  about  the  middle  of  the  fecond  century,  one  Carbic  Riada 
eftabiifhed  a lettlement  in  the  Weft  of  Scotland.  This  is  the  firft  colony  of  which  we 
have  any  diftincft  account  in  the  Irifh  hiftorians.  This  colony  is  called  by  the  Irifh  writers 
Dalriadans,  and  by  Bede,  Dalrheudini,  which  name  they  changed  for  Scots  about  the 
year  390. 

This  account  Dr.  Barnard  thinks  is  confident  with  the  accounts  of  Ireland  being 
peopled  from  Britain,  and  is  alfo  agreeable  to  the  hypothefis  of  a Milefian  fettje- 
ment.  In  fupport  of  this  opinion,  our  author  has  made  large  extracts  from  Buchanan, 
John  Major,  and  Geoffry  of  Monmouth  ; and  however  thefe  authors  may  differ  in 
iefier  circumftances,  they  all  agree,  that  a colony  of  Scots  from  Ireland  had  fettled 
in  Caledonia;  that  they  had  given  umbrage  to  the  Romans  in  Britain,  by  their  hof- 
tilities  againft  the  province,  in  conjunction  with  the  Irifh,  the  Piets  and  other  nations. 
That  they  were  attacked  by  the  Romans,  defeated,  and  forced  to  abandon  Britain. 
That  on  Maximus  leaving  Britain  without  defence,  they  took  advantage  of  his  ab- 
fence  and  made  frefh  attempts  to  reinfirate  themfelves.  That  they  were  again  chaf- 
tifed  by  Gratianus  Municeps ; but  on  his  being  aflaffinated,  they  returned  in  full  force, 
with  the  aftiftance  of  the  Irifh  and  Piets,  laid  wafle  and  occupied  the  country  frem  fea 
to  fea  (which  pofiibly  v/as  no  more  than  from  the  Clyde  to  the  Forth)  ; And  laftly, 
that  they  eftabiifhed  themfelves  in  Scotland  about  the  year  396. 

After  this  Dr.  Barnard  proceeds  to  enquire  how  this  agrees  with  the  Irifh  hiftories, 
.and  thinks  he  has  given  a full  confutation  of  the  new  Scottilh  Archseologia. 


Ancient  Gaelic  Poems  refpebhng  the  Race  of  the  Fians. 

THESE  poems  were  collected  in  1784  by  Dr.  J.  Young,  who  gives  tranflations 
of  them.  Dr.  Young  fays  he  is  enabled  to  confute  the  charge  againft  Mr. 
M‘Pherfon  of  having  fabricated  the  poems  he  publifhed,  under  the  name  of  Oflian, 
-as  he  has  met  with  the  originals  of  fome  of  them ; but  acknowledges  that  Mr. 
McPherfon  has  taken  great  liberties  with  them,  retrenching,  adding,  and  altering, 
as  he  judged  proper.  He  has  alfo  altered  the  date,  and  given  them  a higher  anti- 
quity than  they  are  entitled  to,  and  ftudioufly  fuppreffes  the  mention  of  St.  Patrick, 
whore  name  frequently  occurs  in  thefe  poems. 

The  firft  of  thefe  poems  is  called  Offian’s  Courtjhip  of  Ever  allin  ; the  fecond.  The 
Lamentation  of  the  IVife  of  Fargo ; the  third,  The  Combat  of  Con , Son  of  Fargo,  and 
Gaul , Son  of  Morne ; fourth.  The  Combat  of  Ofgar  and  Ilian,  Son  of  the  King  of  Spain  ; 
fifth.  The  Invafion  of  Ireland  by  Erragon  ; fixth,  The  Prayer  of  Off  an  ■,  feventh.  The 
Death  of  Ofcar. 
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Account  of  a Greek  Manufcript  of  St.  Matthew’s  Gofpel,  in  the  Library  of  F rinily  College , 
Dublin.  By  the  Rev . Mr.  Barrett,  F.  T.  C.  D. 

AMONG  the  undefcribed  MSS.  of  Trinity  College,  there  is  one  which  is 
written  over  three  other  more  ancient  manufcripts,  one  of  which  is  found  to 
contain  a confiderable  part  of  St.  Matthew’s  Gofpel.  This  is  defcribed  in  the  pre- 
fent  memoir,  and  fome  conjectures  offered  refpedting  its  date.  The  writer  compares 
it  with  the  mod  ancient  extant  in  the  following  particulars  : The  divifion  of  the  text, 
orthography,  interpunCtion,  and  contractions.  As  to  the  firft,  this  manufcript  has 
the  feCtions  of  Ammonius,  but  not  the  numbers  of  Eufebius,  in  which  it  agrees  with 
the  Teftament  of  Beza  at  Cambridge.  In  orthography  it  perfectly  agrees  with  the 
mod  ancient  MSS.  having  the  fame  permutations  of  vowels  and  diphthongs,  the 
fame  changes,  additions,  and  omiffions  of  letters,  and  in  the  fame  manner  putting 
the  augment  before  the  prepofition.  It  alfo  agrees  with  them  in  interpunCtion ; and 
with  refpeCt  to  contractions,  no  manufcript  has  fo  few. 

Mr.  Barrett  proceeds  to  fome  other  confide  rations  for  the  purpofe  of  drawing 
conclufions  refpeCting  its  probable  date.  He  fird  obferves,  that  it  is  written  in 
round  and  fquare  uncials,  (a  fpecimen  is  annexed)  a form  belonging  to  the  Greek 
MSS.  of  the  fird  clafs,  referred  to  the  fixth  century.  The  figure  of  particular  let- 
ters alfo  confirms  this  notion  of  their  antiquity,  as  likewife  the  fimplicity  of  their 
form,  and  want  of  all  modern  ornament.  The  want  of  fpirits  and  accents,  which 
were  fird  introduced  in  the  MSS.  of  the  feventh  century,  is  a farther  and  drong  ar- 
gument. He  next  notices  fome  objections  which  may  be  made,  which  he  endea- 
vours to  refute  ; and  on  the  whole  he  concludes,  that  the  manufcript  is  not  poderior 
to  the  fixth  century.  There  are  not  wanting  arguments,  however,  he  obferves,  fora 
higher  antiquity  ; and  from  its  great  agreement  in  the  reading  in  many  places  with 
Beza’s  Teftament,  and  the  fame  omiflion  of  the  doxology,  it  would  feem  to  have 
preceded  the  end  of  the  fourth  century. 


An  Account  of  Ancient  Coins,  found  at  Ballylinam  in  the  Queen’s  County , Ireland  ■,  with 
Conjectures  thereon.  By  William  Beauford,  A.  M.  Soc.  Ant.  Scot. 

THESE  coins  were  found  in  an  urn  dug  up  in  a field  by  fome  peafants,  in  the 
year  1786.  They  are  fmall  diver  pieces,  of  a very  rude  coinage,  bearing  a 
refemblance  of  a bead  with  a clofe  helmet  on  one  dde,  and  a crofs  with  fome  orna- 
ments on  the  obverfe.  They  are  all  without  date,  but  have  legends  in  the  Irifh 
language,  compofed  of  mixed  letters  found  in  the  Latin  alphabets  of  the  middle  ages. 
Mr.  Beauford  is  inclined  to  the  opinion  of  Cambrends,  that  gold  and  diver,  and 
money,  were  introduced  into  Ireland  by  the  Danes  ; and  he  fuppofes  that  the  Irifh 
chiefs  foon  thought  of  ftriking  coins  for  themfeves,  and  accordingly  either  procured 
their  own  people  to  be  inftru&ed  in  the  art,  or  hired  Danifh  artificers  for  the  purpofe. 
The  apparatus  wrs  very  dmple,  and  fuch  as  might  be  employed  by  a vagrant  people. 
From  the  execution  of  thefe  coins,  he  concludes  them  to  be  of  the  earlieft  periods, 
from  , tire  8th  to  the  12th  century;  and  he  has  attempted  an  explanation  of  twelve 
of  them,  which  bear  the  titles  of  the  local  kings  or  chieftains  of  Ireland.  He  adds 
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a table  of  the  feveral  alphabets  which  he  has  ufed  in  the  explanation,  which  are  taken 
from  different  authors,  and  confiftof  the  Ogham,  Ogham  Croabh,  Gothic,  Runic,  and 
Latin  of  the  middle  ages.  Thefe,  he  conceives,  will  be  fufficient  to  decypher  the 
oldeft  infcriptions  found  in  Great  Britain  and  Ireland,  compound  letters  and  con- 
tractions excepted. 

We  have  here  given  a fpecimen  of  the  Coins.  See  Plate  XII.  fig.  i. 


Account  of  an  ancient  Urn  found  in  the  Panflo  of  Kilranelagh , in  the  County  of  Wicklow . 

By  Thomas  Green,  Efq. 

THIS  is, an  earthen  vafe,  nearly  of  the  figure  of  an  inverted  cone,  capable  of  con- 
taining 1 6 quarts,  which  was  found  in  a flagged  enclofure  at  the  depth  of  fix. 
feet,  and  contained  a quantity  of  allies  and  calcined  human  bones. 


TranJaBions  of  the  Royal  Society  of  Edinburgh,  VoL  II,  1790  4to, 

This  volume,  like  the  former,  begins  with  a Hiftory  of  the  Society,  in  which  like- 
wife  an  abridgement  of  feveral  papers  is  inferted,  the  firfl:  of  which  is, 

A Dijfertation  on  Written  Languages , as  the  Sign  of  Speech.  By  Dr,  Hutton. 

AFTER  confidering  the  different  methods  of  analyfing  lpeech,  and  ftating  the 
peculiar  advantage  of  the  elemental  method,  or  that  by  letters,  he  proceeds 
to  a fcientifical  defcription  of  the  formation  of  the  alphabet. 

The  vocal  power  of  man  is  diviflble  into  feven  notes,  of  which  the  letter  i is  here 
affixed  to  the  higheft  or  moil  acute  found,  and  u to  the  loweft.  In  the  middle  is 
the  found  correfponding  to  a ; and  the  upper  half  is  fubdivided  into  the  vowels  e 
and  n;  the  lower  into  thofe  of  o and  u.  Thefe  diftindt  vocal  founds  are  com- 
pounded by  means  of  articulations,  either  prefixed  or  fubjoined ; and  thus  are  formed 
confonants.  Thefe  are  diliinguilhed,  ill,  by  the  polition  of  the  organ  in  which  they 
are  formed ; 2dly,  by  the  operation  of  the  breath  which  is  employed  to  make  them 
audible.  The  pofitions  of  the  organ  are  reprefented  to  be  five,  which,  with  their  re- 
fpedtive  modifications  are  here  defcribed.  In  all  thefe  pofitions,  and  in  feveral  of  their 
modifications,  there  are  produced  two  diftindt  articulators,  according  as  the  found  is 
either  emitted  along  with  the  articulation,  or  only  the  breath  employed  without  any 
other  found.  Hence  the  diftindtion  of  mutes  and  confonants.  But  each  of  thefe 
has  a fubdiftindtion  according  as  the  articulation  of  mute  or  confonant  is  perfedt  or 
imperfedt.  Of  thele  diftindtions  an  explanation  is  next  given;  and  thus  a plan  is  laid 
down  of  a perfedt  natural  alphabet,  which  might  afford  a fyflem  of  invariable  ortho- 
graphy, in  all  languages.  In  writing  fpeech,  there  are  two  methods  which  may  be 
purfued  ; the  figuring  Ample  founds,  or  the  alphabetical  method ; and  the  figuring 
compound  founds,  which  is  the  verbal.  The  Englifh  mode  is  properly  alphabetical, 
but  has  deviated  widely  from  its  principles,  in  admitting  many  figns  which  are  not 
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expreffive  of  the  founds  bat  of  the  fenle.  This  is  attended  with  many  difad  van- 
tage s^  which  are  here  fpecified,  as  well  as  the  benefits  which  would  attend  a refor- 
mation of  our  orthography  on  the  true  alphabetical  principle. 


Letter  relating  to  the  Kraken,  from  John  Ramsay  I /Amy,  Efq. 

THIS  letter  was  from  John  Ramsay  L’Amy,.  Efq  ; one  of  the  Juftices 
of  the  Peace  for  the  county  of  Forfar,  and  John  Guild,  one  of  the 
Magiftrates  of  Dundee,  inclofing  an  affidavit  made  before  them,  of  Jens  Anderson, 
mailer,  and  Mads  Jenson,  mate  of  a Norwegian  ffiip,  relating  to  the  appearance  of 
a fuppofed  kraken  or  fea-worm,  on  Sunday  Auguft  5,  1786,  about  15  leagues  to  the 
eaftward  of  the  coaft  of  Scotland,  in  north  latitude  56.16.  The  appearance  was  that 
of  three  low  iilands  or  land-banks  of  a greyifh  colour,  within  lefs  than  a mile’s  di (lance 
from  the  drip,  and  extending  about  three  miles  from  the  one  extremity  to  the  other. 
It  remained  in  fight  about  fifty  minutes,  and  upon  the  fpringing  up  of  a breeze, 
gradually  funk  into  the  water.  The  account  contains  no  further  particulars  worthy 
of  notice,  and  is  perfedtly  confident  with  the  idea  of  this  being  nothing  more  than  a. 
fog-bank,  of  which  the  appearances  are  familiar  to  mariners.. 


Letter  from  the,  Tefooo  Lama  of  Thibet y to  Warren  Hafiings,  Efq.. 

AFTER  returning  thanks  to  Mr..  Hafiings  for  having  complied  with  a former 
requeft,  he  proceeds  ; u In  former  ages,.  I repeatedly  received  my  exifience 
“ from  Allahabad,  Benares,  Patna,  Purnea,  and  other  places  in  Bengal  and  Orifia ; 
“ and  having  ever  enjoyed  much  happinefs  from  thole  places,  1 have  imbibed  a par- 
tf  tiality  for  them  ; and  a fincere  love  and  aftedtion  for  their  inhabitants  are  ftrongly 
u imprelfed  on  my  heart.  The  well  known  place  of  Outragund  gave  me  my  lait 
£C  exifience  •>  and  thanks  be  to  God,  the  inhabitants  of  this  quarter  are  all  content 
“ and  fatisfied  with  me.  Where  my  fpiritual  efience  will  tranfmigrate  to  next,  will 
“ hereafter  be  feen.  At  prefent,  here  I fit  in  this  icy  country,  in  obedience  and. 
te  fubjection  to  the  Emperor  of  China.  I have  long  had  a defire  of  feeing  you,  and 
“ the  dominions  and  people  over  whom  you  rule;  but  hitherto  many  caules  have  oc- 
t(  curred  to  prevent  me,  whatever  may  happen  in  future.  My  travelling  fo  far  as  your 
*f  country,  to  obtain  a perfonal  interview  with  you,  mull,  however,  be  attended  with 
“ many  unfurmoun table  difficulties,  and  Providence  has  decreed  that  we  fhould  be  at 
“ this  necefiary  difiance  from  each  other.  From  this  confideration,  I am  induced 
“ to  requeft  that  you  will  grant  me  a piece  of  ground  near  the  lea-fide,  that  I may 
“ build  a houfe  of  worffiip  thereupon;  and  for  the  expences  of  building  it,  I have 
**  fent  an  hundred  pieces  of  gold  by  Mr.  Bogle,  together  with  fome  carpets,,  cloths, 
and  other  necefiaries,.  which  he  will  fiiew  you,  for  the  decoration  of  it ; and  I re- 
**  queft  that  you  will  do  me  the  favour  to  let  the  houfe  be  immediately  built,  and  the 
u things  put  up ; and  as  fGon  as  the  cold  feafon  fets  in,  I will  certainly  difpatch  to  you 
“ fome  of  my  owrn  people,  if  not  fome  of  the  family  of  the  Lama,  who  is  patron  of 
**  the  Emperor  of  China.  1 hope  that  you  will  receive  them  withkindnefs,  and  fend 
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<c  fome  of  your  own  fervants  with  them,  to  vifit  every  place  of  worfhip  at  Allaha- 
“ bad,  Benares,  &c.  for  the  difcharge  of  their  religious  duties.  As  this  country  is 
“ under  the  abfolute  fovereignty  of  the  Emperor  of  China,  who  maintains  an  adfive 
“ and  unrelaxed  control  over  all  its  affairs ; and  as  the  forming  of  any  connexion 
« or  friendfhip  with  foreign  powers  is  contrary  to  his  pleafure,  it  will  frequently  be 
cc  out  of  my  power  to  difpatch  any  medengers  to  you.  However,  it  will  be  impof- 
f<  fible  to  efface  the  remembrance  of  you  out  of  my  mind ; and  I fhall  always  pray 
“ for  the  increafe  of  your  happinefs  and  profperity,  and,  in  return,  I hope  you  will 
{C  frequently  favour  me  with  accounts  of  your  health.  To  avoid  troubling  you,  and 
“ intruding  longer  upon  your  time  with  my  incorredt  ftyle,  I fhall  conclude  this, 
“ but  beg  you  will  favour  me  with  an  anfwer ; and  I fhall  take  an  opportunity  of 
« addre fling  you  by  every  perfon  who  goes  from  hence  into  your  part  of  the  world. 
" I have  reprefented  all  particulars  to  Mr.  Bogle,  who  will  communicate  them  to 
« you,  and  I hope  you  will  confent  to  them.” 


Letter  from  Prefident  de  Virly. 

TT  briefly  relates  the  fuccefs  attending  the  exhibition  of  the  caudic  alkali  in  two 
calculous  cafes  ; and  notices  a kind  of  artificial  bafaltes,  which  he  found  when 
travelling  near  Sheffield,  confiding  of  pieces  of  broken  pottery  ufed  to  mend  the 
roads  with,  which  broke  in  very  regular  hexagonal  prifms. 


Report  on  Mr.  Hornby's  Proofs  for  producing  an  ardent  Spirit  from  Carrots „ 

THE  report  is  as  follows : cc  We  have  examined  the  fample  of  fpirits,  which  was 
fent  by  Dr.  EIunter  of  York,  to  the  Royal  Society,  and  we  have  read  the 
account  of  the  experiment  on  the  fermentation  and  diflillation  of  carrots  by  which 
the  faid  fpirit  was  produced.  The  experiment  was  made  by  Mr.  Thomas  Hornby, 
druggift,  in  York,  with  one  ton  and  eight  done  of  carrots,  which,  after  being  ex~ 
pofed  to  the  air  a few  days  to  dry,  weighed  160  done,  and  meafured  42  bufheis ; 
they  were  wafhed,  topped  and  tailed,  by  which  they  lod  in  weight  11  done,  and  in 
meafure  feven  bufheis ; being  then  cut,  they  were  boiled  with  the  proportion  of  24 
gallons  of  water  to  one  third  of  the  above  quantity  of  carrots,  until  the  whole  was  re- 
duced to  a tender  pulp,  which  was  done  in  three  hours  boiling.  From  this  pulp,  the 
juice  "was  eafily  extracted  by  means  of  a prefs,  and  200  gallons  of  juice  were  pro- 
duced from  the  whole.  This  juice  was  boiled  again  with  one  pound  of  hops  five 
hours,  and  then  cooled  to  66  of  Fahrenheit,  and  fix  quarts  of  yead  being  added, 
it  was  fet  to  ferment.  The  ftrong  fermentation  laded  48  hours,  during  which  time 
the  heat  abated  to  58  of  Fahrenheit  ; 12  gallons  of  unfermented  juice,  which  had 
been  referved,  were  then  heated  and  added  to  the  liquor,  the  heat  of  which  was 
thus  raifed  again  to  66,  and  the  fermentation  was  renewed  for  24  hours  more,  the  air 
of  the  brewhoufe  being  all  this  time  at  46  and  44.  The  liquor  was  now  turned,  an/d 
continued  to  work  three  days  from  the  bung ; and,  ladly,  it  was  didiiled,  and  the 
fird  diltiliation  was  rectified  next  day  without  any  addition.  The  produce  was 
twelve  gallons,  of  the  fame  quality  with  the  fample. 
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“In  our  examination  of  this  fample,  we  found  it  refembled  a corn  fpirit  in  favour, 
but  was  equal  to  a corn  fpirit  of  the  belt  kind,  and  it  was  a proof  fpirit. 

tc  The  refufe  of  the  carrots  weighed  48  ftone,  which,  added  to  the  tops  and  tails, 
made  provifion  for  hogs,  befide  the  wafh  from  the  ftill,  which  meafured  1 14  gallons. 

« From  this  experiment,  Dr.  Hunter  draws  the  following  comparifon  between 
the  diftillation  of  carrots  and  that  of  grain  : 

« 20  tons  of  carrots,  which  will  make  200  gallons  of  proof  fpirits,  may  be  bought 
for  1 61. 

“ 8 quarts  of  malt,  or  rather  the  materials  for  diftillation,  confiftingofmalt,  wheat 
and  rye,  may  be  bought  for  1 61.  and  will  alfo  make  200  gallons  of  proof  fpirit. 

“ The  refule  from  the  carrots  will  be  960  ftone,  which,  at  id.  per  ftone,  will  fell 
for  4/. 

“ The  refufe  or  grains  from  the  malt,  &c.  will  be  64  bufhels,  each  buftiel  weighing 
about  3 ftone,  which,  at  id.  per  ftone,  will  fell  for  1 6s. 

« The  Dodtor,  however,  fuppofes,  that  the  manufacturing  of  the  fpirit  from  carrots 
may  be  attended  with  more  expence  than  the  manufacturing  of  it  from  malt;  but 
imagines  that  the  greater  value  of  the  refufe  may  compenfate  for  that  expence,  and 
that  the  faving  of  corn  for  other  purpofes  is  an  objeCt  worthy  of  attention  and  of 
encouragement.” 


APPENDIX  to  HISTORY. 

I.  Account  of  Robert  Dundas  of  ArniJion>  Lord  Prefident  of  the  Court  of  Seffion  of 

Scotland. 

ROBERT  DUNDAS,  of  Arnifton,  was  the  defcendant  of  an  ancient  and  dif- 
tinguifhed  family,  was  fon  of  Robert,  likewife  prefident  of  the  court  of 
feftion,  and  born  July  18,  1713.  After  receiving  the  early  part  of  his  education 
from  a private  tutor,  he  purfued  his  academical  ftudies  at  Edinburgh.  In  1733  he 
went  to  the  Univerfity  of  Utrecht,  and  vifited  feveral  parts  of  France  and  the  Low 
Countries.  In  1737  he  returned  to  Scotland,  and  was  the  next  year  called  to  the 
bar,  where  he  difplayed  his  diftinguifhed  talents.  In  September,  1742,  he  was  ap- 
pointed folicitor  general  for  Scotland,  which,  on  the  change  of  miniftry  in  1746, 
he  refigned.  In  that  year  he  was  eleCted  dean  of  the  faculty  of  advocates,  which 
“he  enjoyed  until  his  elevation  to  the  bench. 

Early  in  the  year  1754  he  was  chofen  member  of  parliament  for  the  county  of 
Edinburgh,  and  the  next  fummer  appointed  king’s  advocate  for  Scotland.  In  par- 
liament he  oppofed  the  eftablifhment  of  a militia  in  Scotland. 

In  1760  he  was  appointed  prefident  of  the  court  of  feftion  in  Scotland,  which  truft 
he  held  twenty-five  years,  and  difcharged  with  ability,  wifdom,  and  re&itude.  He 
died,  December  1789,  in  his  75th  year. 


II.  Account 


359 


I f.  Account  of  Sir  Alexander  Dick,  of  Preftonfield,  Bart,  late  Prefident  of  the  College  ofPhy 

ficians,  Edinburgh. 

HE  was  third  fern  of  Sir  William  Cunningham,  of  Caprington,  by  Jane,  daugh- 
ter of  Sir  James  Dick  of  Preftonfield,  and  born  the  23d  of  Oft.  1703.  His 
two  elder  brothers  fucceeded  to  ample  fortunes,  one  as  heir  to  his  father,  the  other 
to  his  mother.  Alexander  made  choice  of  the  profeffion  of  medicine,  being  inftruft- 
ed  in  the  preliminary  branches  of  education  at  Edinburgh.  He  went  to  Leyden  to 
ftudy  phyfic  under  the  celebrated  Boerhaave,  and  obtained  the  degree  of  doftor  of 
medicine  in  1725,  on  which  occafion  he  publifhed  his  inaugural  diflertation,  De 
Epilepfia-,  and,  on  his  return  to  his  native  country,  the  fame  degree  was  conferred  on 
him  by  the  Univerfity  of  St.  Andrew’s,  and  was  admitted  a fellow  of  the  Royal 
College  of  Phyficians,  Edinburgh.  Anxious  to  purfue  his  ftudies  in  foreign  parts 
he  made  a tour  of  Europe.  On  his  return  he  fettled  in  Pembrokefhire,  and  prac- 
tifed  with  good  fuccefs;’  but  his  next  elder  brother,  Sir  William  Dick,  dying  without 
ifiue,  he  fucceeded  to  the  eftate  and  title,  affumed  the  name  of  Dick,  and  then 
fixed  his  refidence  at  the  family  feat  of  Preftonfield,  Mid  Lothian,  where  he  ftill  cul- 
tivated the  fcience  of  medicine,  but  not  as  a profeftion  ; and  in  1756,  was  chofen  Pre- 
fident of  the  College  of  Phyficians,  Edinburgh ; to  which  honour  he  was  re-elefted 
for  feven  fucceffive  years,  when  he  declined. 

He  was  diftinguifhed  as  an  aftive  member  of  the  Philofophical  Society  of 
Edinburgh,  and  was  enrolled  one  of  the  firft  members  of  the  prefent  Royal  Society. 
He  was  alfo  a vigilant  manager  of  the  Royal  Infirmary  of  Edinburgh. 

For  his  great  care  and  attention  to  the  cultivation  of  rhubarb  in  this  country, 
the  Society  of  Arts  in  London  prefented  him  with  a gold  medal.  In  April,  1736, 
he  married  his  coufin  Janet  Dick,  by  whom  he  has  left  three  fons  and  three  daugh- 
ters. He  died  the  18th  of  November,  1785  ; and  although  then  in  his  8ad  year, 
his  judgment  was  unimpaired. 


III.  Account  of  the  Right  Honourable  Sir  Phomas  Miller , of  Clenlee , Bart.  Lord  Prefident  of 

the  Court  of  Sejfion. 

HE  was  the  fecond  fon  of  William  Miller,  writer  to  the  fignet,  and  was  born  in 
1717.  After  receiving  his  education  at  Glafgow,  he  there  acquired  a relilh 
for  literature  and  fcience.  Ethics  he  ftudied  under  the  celebrated  Dr.  Hutchifon. 
Elaving  completed  his  education,  he  fixed  at  Edinburgh,  and  devoted  himfelf  to 
the  ftudy  of  the  law.  In  1742,  he  was  called  to  the  bar,  where  he  rofe  to  a high 
degree  of  employment.  In  1748,  on  the  new  arrangement  of  the  office  of  IherifF,. 
he  was  chofen  as  a fit  perlon  for  one  of  thofe  places ; the  duties  of  which 
office  he  performed  with  great  punctuality,  and  held  it  till  1755,  when,  he  was  ap- 
pointed folicitor  of  excife  ; in  1759,  folicitor  general  for  Scotland.;  in  1760,  lord 
advocate  ; and  next  year  was  chofen  member  of  parliament  for  the  borough  of  Dum- 
fries. In  this  ftation  he  voted  againft  adminiftration  in  die  motion  for  the  repeal  of 
the  American  ftamp  aft.  In  1766,  he  fucceeded  lord  Minto  in  the  office  of  lord 
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juftice  clerk,  in  which  office  he’ continued  until  1788,  when  he.  was  called  to  fucceed 
the  lord  prefident  Dundas,  and  had  the  title  of  baronet  conferred  on  him.  Tins 
office  he  did  not  enjoy  long,  but  died  the  27th  of  September,  1789,  aged  72  j 
leaving  blue  by  his  wife  Margaret,  daughter  of  J.  Murdock  of  Glafgow,  one  daugh- 
ter and  .a  fon,  the  prefent  Sir  Thomas  Miller. 


PHYSICAL'  CLASS. 

Of.  certain  natural  Appearances  of  the  Ground,  on  the  Hill  of  Arthur's  Seat.  By  JaMjjs 

Hutton,  M.  D. 

/\  T this  place  in  1776,  was  obferved  fomething  on  the  ground  which  refembled 
{ \ the  withered  grafs  of  a foot  path,  which  on  a near  infpe&ion  appeared  a narrow' 
ftripe  of  grafs  quite  dead,  from  nine  to  twelve  inches  wide,  all  the  plants  in  this 
path  being  killed,  without  the  contiguous  part  having  buffered  in  the  leaft.  The 
length  of  this  track  was  near  two  hundred  yards. 

At  firft,  thunder  was  conjedlured  to  be  the  caufe  of  this  phenomenon,  but  diffi- 
culties occurred  with  refpect  to  this  opinion.  The  following  obfervations  were  made. 

1.  Similar  tracks  were  obferved  from  the  fouth  fide  oi  the  fummit,  to  the  north 
fide  of  the  hill  half  way  down,  but  none  at  the  bottom. 

2.  Other  tracks  of  this  kind  was  obferved  parallel  to  thefe  which  appeared  to 
have  been  made  the  year  before. 

3.  Thefe  tracks  were  not  all  contiguous. 

4.  Thefe  tracks  ran  parallel  and  near  each  other. 

5.  Eefides  the  brown  colour  of  thefe  tracks,  there  was  another  ftripe  of  dark 
green,  which  appeared  to  be  grafs  growing  among  the  rotten  grafs. 

6.  Thefe  tracks  are  not  ftraight  lines,  but  have  more  or  lefs  of  a circular 

•nature. 

After  thefe  obfervations  Dr.  Hutton  proceeds  to  a hiftory  of  this  phaenomenon. 

In  1777  there  was  a fucceffion  of  appearances.  In  the  fpring  about  the  month 
of  April,  the  grafs  begins  gradually  to  wither  and  decay.  It  is  perfectly  dead  in  a 
little  time,  that  is,  in  a week  or  two,  and  then  appears  white  or  withered.  Thus, 
every  plant  being  killed  in  the  new  track,  thofe  vegetable  bodies,  expofed  to  heat 
and  moifture,  gradually  decay,  fo  as  next  year  to  exhibit  a dark  or  black,  inftead  of 
a light  or  white  track,  which  it  had  been  the  year  before  j but  during  the  fecond 
year,  the  dead  plants  are  ftill  obferved  in  the  turf,  which,  as  it  begins  to  get  new 
plants,  lofes  gradually  the  appearance  of  the  old  ones,  until  at  laft  little  more  can  be 
obferved,  than  a broad  fhade  of  a much  deeper  green,  which,  on  the  one  fide,  is 
compared  with  the  natural  verdure  into  which  it  fometimes  feems  gradually  to  ter- 
minate ; whereas,  on  the  other  fide,  the  deep  green  colour  of  the  ground  formerly 
tracked,  is  contrafted  with  the  yellow  or  light  colour  of  the  withered  grafs. 

From  the  infpedtion  of  the  ground,  and  the  hiftory  of  what  has  been  obferved  to 
happen,  nothing  is  more  evident  than  that  this  regular  fucceffive  operation  has  been 
now  repeated,  at  leaft  in  fome  parts  of  the  hill,  for  eight  or  nine  years. 

Dr.  Hutton  fuggefts  many  things  as  the  caufe  of  this  ftrange  appearance,  but 
does  not  draw  any  conclufion  which  appears  to  him  fatisfadfory. 


Account 
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II.  Account  of  the  Method  of  making  Otter  of  Rofes.  By  Donald  Monro,  M.  D.* 

u T Had  the  following  receipt  for  making  the  Otter  of  Rofes , as  it  is  prepared  in 
the  Eaft  Indies,  from  Major  Mackenzie  of  Coull,  in  the  county  of  Rofs, 
who  told  me  he  got  the  account  from  an  officer  of  his  corps,  who  was  up  in  the 
country  where  it  is  prepared,  and  affifted  in  making  it  himfelf. 

Cf  Take  a very  large  glazed  earthen  or  ftone  jar,  or  a large  clean  wooden  calk  ; fill 
it  with  the  leaves  of  the  flowers  of  rofes,  very  well  picked,  and  freed  from  all  feeds 
and  ftalks ; pour  on  them  as  much  pure  fpring  water  as  will  cover  them,  and  fet  the 
veflel  in  the  lun  in  the  morning  at  funrife,  and  let  it  ftand  till  the  evening,  when 
take  it  into  the  houfe  for  the  night ; expofe  it  in  this  manner  for  fix  or  feven  fuccef- 
five  days,  and,  at  the  end  of  the  third  or  fourth  day,  a number  of  particles,  of  a 
fine  yellow  oily  matter,  will  float  on  the  furface,  which,  in  two  or  three  days  more, 
will  gather  into  a fcum,  which  is  the  Otter  of  Rofes.  This  is  taken  up  by  fome 
cotton,  tied  to  the  end  of  a piece  of  ftick,  and  fqueezed  with  the  finger  and  thumb 
into  a fmall  phial,  which  is  immediately  well  Hopped ; and  this  is  repeated  for  fome 
fucceffive  evenings,  or  while  any  of  this  fine  efiential  oil  rifes  to  the  furface  of  the 
water. 

“ N.  B.  I have  been  informed  that  fome  few  drops  of  this  efiential  oil  have  been 
more  than  once  collected  by  diftillation,  in  the  fame  manner  as  the  efiential  oils  of 
other  plants  here  in  London.” 


III.  Defcription  of  a Mercurial  Level , invented  by  Alexander  Keith,  Efq.  F.  R.  S. 

and  A.  S.  Edin.  See  Plate  XII.-  ( 

FI  G.  2.  No.  1.  is  the  fedtion  of  the  inftrument  formed  of  mahogany  or  box- 
wood. A A oblong  cavities  connedled  by  a channel  at  the  bottom,  BB  two 
grooves  to  contain  the  fights.  DD.  No.  2,  the  two  fights,  one  with  a fmall  hole,  the 
other  with  a crofs  hair,  erecfted  on  pieces  of  ivory,  or  hard  wood,  nearly  of  the 
dimenfions  of  the  cavities  A.  A.  which  being  half  filled  with  mercury,  the  fights  float 
on  it  as  is  reprefented  in  No.  3.  No.  4 is  a view  of  the  inftrument,  the  fights  being 
taken  out  of  the  lid  open. 

The  advantages  of  this  inftrument  are  evident  on  the  infpedtion  of  the  figures; 
for  if  the  fights  are  once  accurately  adjufted,  they  will  point  out  the  true  level  without 
any  further  adjuftment.  It  may  be  made  of  various  dimenfions,  fo  as  to  be  uled  as 
a pocket  inftrument,  and  fixed  to  a walking  ftick.  In  the  latter  cafe  it  is  fixed  by  a 
brafs  pin  E,  palling  through  the  hole  G,  and  a hole  in  the  walking  ftick,  and  the 
brafs  nut  F keeps  them  clofe  together.  The::!grooves  B.B.  contain  the  fights  and  brafs 
pin,  and  two  corks  covered  with  leather,  and  fitted  to  the  holes  A. A.  confine  the 
mercury. 

lo  remedy  the  vibration  of  the  fights  in  a ftrong  wind,  there  • is  a cafe  made  of 
tin’d  plate,  or  pafteboard  to  inclofe  the  inftrument  when  not  in  ufe,  No.  5.  When 
ifted,  this  cafe  is  raifed,  leaving  room  for  the  fights  to  float  within  the  cafe,  and 
there  is  an  oval  hole  at  each  end,  through  which  the  obfervations  are  made. 

Z 2 IV.  Patho -■ 

* As  this  procefs  varies  from  that  given  in  the  Afiatic  Refearches, . we  have  inferted  it. 


36'a  TRANSACTIONS  OF  THE  ROYAL  SOCIETY  OF  EDINBURGH  Vot.  II. 

IV.  Pathological  Qbfrvations  on  ths  Brain.  By  Mr.  Thomas  Anderson,  F.  R.  S. 

Edin.  &c. 

FROM  fix  cafes  here  briefly  related,  the  writer  draws  the  following  in- 
ferences : 

i.  “ That  when  one  hemifphere  of  the  brain  is  affeded,  it  generally  produces  its 
moibid  lymptoms  on  the  oppofite  fide  of  the  body.” 

2.  That  when  both  hemilpheres  are  affeded,  the  whole  body  fufFers.” 

3.  “ That  though  one  hemifphere  only  is  affeded,  when  the  injury  is  m-eat,  the 
whole  body  will  fuffer.” 

4.  “ That  though  the  cerebrum  alone  is  hurt,  it  produces  morbid  fymptoms  in 
all  mufcles  of  voluntary  motion,  whether  their  nerves  take  their  rife  immediately 
from  the  cerebrum,  from  the  cerebellum,  or  from  the  medulla  oblongata.” 

5.  “ That,  in  cafes  of  external  accident,  where  one  fide  is  affeded,  it  is  more 
favourable  than  when  both  fides  fuller.” 


V.  Experiments  on  the  expanfive  Force  of  freezing  Water , made  by  Major  Edward  Wil- 
liams, of  the  Royal  Artillery  at  fuebec  in  Canada , in  the  Tear  1784. 

MAJOR  WILLI  AMS  being  at  Quebec  in  fome  very  cold  winters,  deter- 
mined to  try  the  force  of  congelation  in  fome  iron  bomb-fhells,  by  filling  the 
cavity  of  the  fhell  with  water,  and  then  having  plugged  up  the  fuze-hole,  expoling 
it. to  the  cold  to  freeze  the  water. 

The  following  experiments  were  made  on  iron  fhells,  from  the  13  inch-lhell  to 
the  coehorn,  of  4.4  inches  diameter,  by  filling  the  fhell  nearly  with  water,  and  driv- 
ing in  an  iron  plug  with  a fledge  hammer. 


Time. 

1784. 

Hour. 

Barom. 

Then 

Wind. 

Elev.  of 
the  fuze 

Wt.  of 
plug.  oz. 

Diftance. 

Dec.  21. 

12  night. 

29.66 

IO 

Wefterly. 

90 

35 

Unknown. 

22. 

10  A.M. 

29.69 

— 3 

Eafterly. 

9° 

37-25 

22  feet. 

23- 

9 P.  M. 

29.80 

l6 

W. 

90 

34-5 

Unknown. 

24 

11  A.M. 

29.25 

— 6 

W. 

80 

39-25 

62 

31- 

11  A.M. 

29.60 

— 18 

W. 

45 

39-25 

387 

1785. 
Jan.  2. 

5 A.M. 

29.96 

— 19 

w. 

45 

41-75 

4‘5 

4- 

7 A.  M. 

29.46 

12 

w. 

45 

42 

Burft. 

9- 

9 A.M. 

29-35 

— 4 

W. 

45 

40.5 

32.5 

REMARKS. 

“ Fee.  21. — The  fuze-axis  of  the  fhell  lay  nearly  perpendicular  to  the  horizon.  On 
examining  the  effed,  about  nine  o’clock  the  following  day,  I obferved  the  plug  gone, 
and  a cylinder  of  ice,  of  \\  inches  high,  rifling  perpendicular  from  the  fuze-hole,  and 
of  equal  diameter.  I fearched  carefully  for  the  plug,  but  could  not  find  it,  as  there 
was  about  3 \ feet  of  fnow  on  the  ground. 

•“  22— -I  watched  this  fhell  about  an  hour,  when,  being  called  out  on  bufinefs,  I 

found. 
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found,  on  my  return,  three  hours  after,  the  plug  gone,  and  the  icy  cylinder  inches 
high.  Plug  lofl 

tc  23. — I had  a plug  made,  and  jagged  or  notched  along  the  Tides,  to  prevent  its 
being  forced  out  fo  eafily ; and  watched  this  fheil  for  upwards  of  three  hours,  going 
into  the  houfe  at  intervals  to  warm  myfelf.  The  laft  time  I went  in  w'as  about  half 
an  hour  after  twelve,  when,  after  a few  minutes,  I heard  a fort  of  hiding  found,  upon 
which  running  out,  the  plug  was  gone,  and  a cylinder  of  ice  fhot  up,  exceeding  any 
of  the  former,  being  6\  inches  high.  Plug  loft. 

cc  24. — A ftmilar  plug  to  the  laft.  I watched  this  with  more  fticcefs ; for  although 
abfent  at  intervals  ■,  yet  at  half  paft  four  in  the  afternoon,  (therm,  at  6°)  I law  the 
plug  fuddenly  forced  out  by  the  column  of  ice,  accompanied  by  the  hiding  noife  ; 
and,  obferving  its  fall,  I found  it  at  62  feet  from  the  fheil.  The  icy  cylinder  was 
four  inches  high,  and  the  fuze-azis  of  the  fheil  I found  lay  nearly  at  an  angle  of  8o° 
with  the  horizon. 

<c  3 1. ---Concluding  from  the  foregoing  experiments,  that  no  plug  could  fo  be  fixed, 
as  to  render  the  refiftance  at  the  fuze-hole  greater  than  at  the  weakeft  part  of  the  fheil, 
in  which  cafe  I fuppofe  it  would  burft,  (which  was  the  primary  objebt  in  thefe  expe- 
riments) I thought  it  might  be  worth  while  to  obferve  how  far  the  force  of  congela- 
tion would  project  a plug  of  a given  weight  and  figure,  and  forced  in  with  the  lame 
number  of  ftrokes  of  the  Hedge  hammer.  For  this  purpofe,  I placed  the  fuze-axis 
of  the  fheil  at  an  angle  of  45 0 with  the  horizon,  and  on  the  31ft  of  December  1784, 
being  the  coldeft  day  of  this  year,  the  plug  was  projebted  whilft  I was  abfent,  a cy- 
linder was  fhot  out,  in  the  direction  of  the  axis,  of  7^  inches,  and  not  inclining  in 
the  lead:  from  that  direction  to  the  horizon.  The  plug  was  loft. 

“ Jan.  2.  1785. — Being  colder  than  3 1 ft  December,  in  order  to  haften  the  effebt, 
I put  a mixture  of  common  fait  and  fal  ammoniac  to  the  water,  and  tied  a long  pack- 
thread, with  a piece  of  red  rag  at  its  end,  to  the  fuze,  in  order  to  find  where  it  fell 
in  the  fnow.  This  plug  made  its  efcape,  like  the  reft;  for  at  half  paft  fix  it  was  flown, 
and  a cylinder  of  8 | inches  of  ice  ftanding  over  the  fuze-hole.  The  plug  was  loft  ; 
for  the  red  rag  appeared  no  where  on  the  furface  of  the  fnow. 

“■4. — Tried  a plug  made  with  fprings,  in  the  manner  of  a fearcher,  only 
very  fhort  and  ftrong.  Added  the  freezing  mixture.  The  fheil  gave  a fudden  crack 
at  a quarter  after  nine,  and  inftantly  fhot  from  its  furface  two  thin  plates  of  ice,  re- 
fembling  fins,  about  two  inches  in  the  higheft  parts.  On  examining  the  fnell  I 
found  it  burft,  and  the  plug  forced  up  about  half  an  inch  ; and,  on  breaking  the 
fheil,  the  fprings  were  confiderably  bent,  fo  as  not  to  have  recovered  their  fir  ft 
fituation. 

“ 9. — "Repeated  the  laft  experiment,  with  a fimilar  plug  and  the  freezing  mix- 
ture. It  was  thrown  out,  as  before,  and  the  projebting  icy  cylinder  was  3!  inches 
high. 

“ Similar  experiments  were  afterwards  made  with  all  the  lefler  fhells ; yet,  though 
one  or  more  of  each  fort  were  actually  burft,  more  plugs  were  projected  than  pro- 
duced that  effebt. 

On  thefe  experiments  Dr.  Hutton  remarks,  Firjt , on  the  amazing  force  of  the  ex- 
panfion  of  the  ice,  v/hich  will  overcome  any  refiftance.  And 

Z z 2 2 dfyy 


3<H  TRANSACTIONS  OF  THE  ROYAL  SOCIETY  OF  EDINBURGH.  Voi.  II. 

idly,  “ We  may  hence  form  an  efbimate  of  the  quantity  which  the  water  expands 
by  freezing.  For  the  longeft  cylinder  of  ice  was  oblerved  to  be  81  inches  without  the 
hole  j to  this  add  i-|,  the  chicknefs  of  the  metal,  or  length  of  the  hole,  and  the  fum, 
or  10  inches,  is  the  whole  length  of  the  cylinder  of  ice,  the  diameter  of  which  is  ivs 
inches;  and  hence  its  folid  content  is  1.7*  x 10  x .78 54  cubic  inches. 

<c  But  the  diameter  of  the  fpherical  cavity,  filled  with  water,  is  tj-rv  inches ; and 
therefore  9. 1 3 x 1 x .7854  is  the  content  of  the  water  in  cubic  inches. 

“ Hence  then  the  content  of  the  water  is  to  the  increafe  by  expanfion,  as  f of  9.1 3 to 
10  times  1. 7*,  or  as  502.4  to  28.9,  or  as  174  to  10.  So  that  the  water,  in  this  in- 
fiance,  expanded  in  freezing  by  a quantity  which  is  between  the  17  th  and  1 8th  part 
of  itfelf,” 


VI.  Abjtracl  of  Experiments  made  to  determine  the  true  Refjlance  cf  the  Air  to  the  Surfaces 
of  Bodies  of  various  Figures,  and  moved  through  it  with  different  Degrees  of  Velocity.  By 
Charles  Hutton,  L.L.D.  &c. 

^IpHESE  experiments  were  made  with  a view  to  perfed  the  theory  and  pradice 
jf  of  military  projediles,  and  with  a machine,  like  that  defcribed  by  Robins,  in 
the  firft  volume  of  his  works  publifhed  by  Dr.  Wilfon,  confifting  of  a lrnall  vertical 
axis,  and  a long  horizontal  arm.  On  the  extremity  of  this  arm  a body  is  fixed,  and 
a ftrong  fine  filken  thread  is  wound  about  the  axis,  having  a finall  weight  at  the  end, 
palled  over  a vertical  pulley,  and  left  to  defcend  by  its  own  weight,  and  thus  giving 
motion  to  the  body  at  the  end  of  the  arm.  The  motion  of  the  weight  in  thefe  ex- 
periments was  to  that  of  the  body  as  1 to  57a. 

The  fridion  of  the  axis  and  refiftance  of  the  air  to  the  arm  of  the  body,  prevent 
the  defcent  of  the  weight  with  an  accelerated  velocity.  For,  as  the  refiftance  is  as 
the  fquare  of  the  velocity,  there  will  be  foon  a uniform  motion  ; and,  when  this 
takes  place,  the  weight  is  the  meafure  of  the  refiftance  of  the  air  and  the  fric- 
tion. 

T o find  what  part  of  the  retardation  is  owing  to  the  fridion,  and  the  refiftance  of  the 
air  to  the  arm,  both  the  weight  of  the  body  were  taken  off,  and  a thin  bit  of  lead,  of 
the  fame  weight  with  the  body,  was  put  on  the  arm  ; various  fmaller  weights  were 
then  employed  at  the  end  of  the  filk  thread,  till  the  fame  degree  and  uniform  mo- 
tion was  obtained  as  before.  This  lrnall  weight  is  then  the  meafure  of  the  fridion 
on  the  axis  of  the  refiftance  of  the  air  to  the  arm,  both  being  made  as  fmall  as  pof- 
fible,  the  former  by  fridion  wheels,  the  latter  by  being  thin  and  feather-edged. 

The  lefs  weight  being  fubtraded  from  the  greater,  the  remainder  meafures  the 
refiftance  of  the  air  againft  the  body,  a redudion  being  alfo  made  for  the  different 
lengths  of  lever,  by  diminiftfing  die  remaining  weight  in  the  ratio  of  the  length  of 
the  arm  to  the  radius  of  the  axis  meafured  to  the  middle  of  the  thread.  Thus  we 
have  a weight  equal  to  the  preffure  of  the  air  againft  a given  furface. 

Find  now  a column  of  air  equal  to  this  remaining  weight,  whofe  bafe  is  the  refill- 
ing furface,  and  it  will  have  the  altitude  of  a column,  whofe  preffure  is  equal  to  the 
refiftance. 

The 
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The  body  ufed  was  a hemifphere  of  pafteboard,  diameter  6f  inches,  and  confequent- 
iy  the  area  of  the  flat  fide  32  fquare  inches,  or  l-of  a fquare  foot,  it  weighed  4 cz. 
3 dr.  avoirdupois.  The  radius  of  the  axis,  including  half  the  thicknefs  of  the  thread, 
was  1,043  inches;  the  length  of  the  arm  to  the  center  of  the  hemifphere  was  53,34 
inches,  i’o  that  the  two  radii  were  in  the  proportion  of  1 : 51,14.  The  actuating 
weight  mull  therefore  be  divided  by  5 1,14  to  reduce  it  to  the  equivalent  weight,  act' 
ing  at  the  center  of  the  hemifphere. 

To  find  the  times  of  revolutions,  a pendulum  clock,  beating  feconds,  was  placed 
by  the  machine  ; an  afiiftant  held  the  hemifphere  till  another,  beginning  at  fifty 
feconds,  had  audibly  counted  the  beats  from  1 to  10.  The  firft  affillant  called  out 
every  time  the  body  pafled  him,  the  other  called  out  the  number  of  feconds  or  half 
feconds,  which  were  inftantly  written  down  by  Dr.  Hutton.  The  number  of  revo- 
lutions was  ufually  about  35,  the  time  of  the  firft  25  being  fubt rafted,  the  remainder 
was  the  mean  time  of  ten  revolutions ; hence  the  mean  time  of  one  revolution  was 
given,  and  the  velocity  of  the  hemifphere  for  one  fecond  of  time.  The  aftuating 
weights  were  varied  by  1 dr.  2 dr.  &c.  and  a feries  of  correfponding  times  and  velo- 
cities  obtained  for  the  round  and  flat  fide  moving  foremoft,  and  with  the  lead  only. 
By  fubtrafling  the  numbers  of  the  latter  from  thofe  of  the  former,  the  remain' 
^der  divided  by  51,14  gave  the  preflure  at  the  center  of  the  hemifphere. 

In  the- following  table  is  an  abftraft  of  velocities  and  actuating  weights : 


Velocity. 
per  fee. 

Weights  with 

Diff.  or  true 
refiHances. 

Ratios. 

Flat 

fide. 

Round 

fide. 

Lead 

only. 

Flat. 

Round. 

feet. 

oz. 

OZ. 

OZ. 

OZ. 

OZ. 

3 

3-8 

2.2 

1.2 

2.6 

1.0 

2.60 

4 

6.2 

3' 4 

I.4 

4.8 

2.0 

2.4O 

5 

9.2 

4*9 

T.7 

7*5 

3*2 

2*35 

6 

12.8 

6.7 

2.0 

10.8 

4-7 

2.3O 

7 

17.0 

8.7 

2-3 

14.7 

6.4 

2.3O 

8 

21.9 

1 1.0 

2.8 

19.1 

8.2 

2*33 

9 

27.6 

13-5 

3*3 

24*3 

10.2 

2.38 

10 

34-o 

16.2 

3-8 

30.2 

12.4 

2.44 

1 1 

41.0 

19.2 

4.4 

36.6 

1 4.8 

2.47 

12 

48.7 

22.6 

5-i 

43-6 

I7*5 

2.49 

1 3 

57*1 

26.4 

5.8 

51*3 

20.6 

2.49 

14 

GB.i 

30.6 

6.5 

59-7 

24. 1 

2.48 

76.0 

35*i 

7.2 

68.8 

27.9 

2.47 

16 

86.6 

40.0 

7-9 

78.7 

3 2.  r 

2.46 

17 

98.2 

45-3 

8.7 

89.5 

36.6 

2.45 

18 

1 1 1.0 

51.0 

9-5 

101.5 

41.5 

2.45 

J9 

125.0 

57.2 

10.3 

1 14.7 

46.9 

2.45 

20 

140.0 

64.0 

1 1.0 

1 29.0 

53*o 

2.44 

1 

2 

3 

4 

5 

6 

7 

In 
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In  the  laft  column  are  the  ratio  of  the  true  refinance  of  the  flat  and  round  fide. 
Thus  with  velocity  of  3 feet  as  a fecond  refiftance  of  flat  is  to  that  of  round  fide, 
as  2,60  to  1. 

It  appears  firft  from  thefe  tables,  that  the  refiftance  to  either  furface  varies  as  the 
fquare  of  the  velocity  nearly. 

idly.  That  the  refiftance  to  the  flat  is  to  that  on  the  round  fide,  on  an  average,  as 
2,45  to  1,  or  2f  to  1 nearly.  By  the  theory  of  the  refiftance  of  fluids,  this  fhould 
be  only  a ratio  of  2 to  1,  which  may  arife  from  the  air  differing  from  the  fluid  in 
the  theory,  and  fome  fmall  part  from  the  different  figure  of  the  hinder  parts  of  the 
hemifphere.  The  latter  fubjed  will  be  inveftigated  by  future  experiments. 

3dly.  That  the  altitude  of  a column  of  air,  whofe  preflure  is  equal  to  the  refift- 
ance on  the  round  fide  of  the  hemifphere,  is  half  the  height  that  a body  inuft  fall 
to  acquire  the  velocity  of  the  figure.  With  velocity  of  10  feet  in  a fecond,  refift- 
ance is  12,4  . 32*  : to1  : : 16  : ’■££  — 1,56  feet  — height  from  which  a body  falling 
acquires  velocity  10  .*.  i height  is  ,78.  The  weight  is  12,4,  and  divided  by  51,14, 
we  have  ,241 1 oz.  for  true  refiftance  on  the  round  fide.  A cubic  foot  of  air  weighs 
li  oz.  .*.  lii  ,2411  : : 1 : ,1929,  the  bulk  of  a column  of  air  equal  to  the  refiftance, 
divided  by  -f  of  a foot,  the  area  of  the  bafe,  it  gives  ,86  foot  for  the  height,  which 
is  about  half  the  height  found  for  the  velocity. 

4thly.  That  the  altitude  of  a column  of  air,  whofe  preflure  equals  the  refiftance  on 
the  flat  fide,  is  to  the  height  fallen  down  to  acquire  the  velocity  of  the  body,  as  2?  to 
2,  inftead  of  being  equal. 


END  OF  VOL.  I. 
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ADDRESS  to  the  PUBLIC. 

! THE  Conductors  of  this  Work  are  forry  to  he  obliged  once  more  to  uje  the 
Language  of  Apology  -,  hut  it  has  happened,  that  notwithjlanding  their  heft  Endea- 
vours, it  has  been  impoftihle  for  them  to  bring  out  their  Numbers  either  with  the  Re- 
gularity, or  to  the  Extent  of  Matter,  that  they  propofed.  The  Fad  has  been,  that 
from  the  prefent  State  of  the  Continent  of  Europe , the  fcientific  Purfuits  of  many  Coun- 
tries have  fuffered  a Sufpenfion  -,  and  where  this  has  not  been  the  Cafe,  Difficulties  of 
Communication  have  occurred,  which  have  produced  the  moft  mortifying  Difappoint- 
ments  in  the  Tranfmffion  of  foreign  Publications.  But  they  are  happy  to  fay,  that 
thefe  Difficulties  are  now  in  a great  Meafure  furmounted , and  that  fever al  Works  of 
Conference  have  at  Length  reached  them,  an  Abridgement  of  which  will  form  the 
leading  Articles  of  their  next  Part.  And  they  can  now  venture  to  affiure  their 
Readers,  that  the  Plan  they  have  on  mature  Confederation  adopted,  of  two  half-yearly 
Publications , conftituting  an  annual  Volume , will  henceforth  be  ft  r idly  adhered  to ; and 
that  they  have  no  Apprehenfion  of  again  being  obliged  to  allot  fo  difproportionale  a Share 
to  domeftic  above  foreign  Memoirs. 
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6,  line  34,  for  When  read  Whom. . 
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102,  ►- — — 2,  for  fand  read  fand. 

103,  . 6,  for  fet  read  fits.. 

103,  20,  read  Of  the  Empires  of  Bornou  and 

104,  — - — 40,  for  (laves  read  (laves. 

106,  1 1,  after  probably  add  from. 

177,  _■  17,  for  Arunidelian  read  Arundelian. 
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VII.  Obfervations  of  the  Places  of  Herfchel , made  at  Edinburgh , with  an  Equator eal  In - 
Jlrument.  By  John  Robison,  A.  M.  &c. 


M.T.  Edin. 

Ap.  Long. 

E-r.Th. 

Ap.  L.  N. 

Comp. 

d.  h.  ' * 

s.  0 ' " 

tf 

r 11 

1 2. .06. .39. .24 

3..23..35..17 

+8 

32.  20 

4 

15. . 06.. 05. .1 1 

3. .23. .27. .44 

—7 

32. .20 

3 

17.  .06.  .13.  .16 

3..23..22..1 7 

d~5 

32..I9 

2 

18..06..05..33 

3. .23. .19.. 42 

— }— 2 

32. .21 

2 

20. .06. .23, .04 

3..23..14..24 

4-7 

32. .17 

4 

HENCE  it  maybe  deduced,  that  the  planet  was  in  oppofition  January  13*.  04"..  56'' 
M.  T.  Greenwich,  in  longitude  3X..23Q..32..24''  from  the  mean  equinox,  and 
3o';.38"N.  L.  Hel. 

The  error  of  the  theory  is  nearly  +5"  Ion.  and  — i8,;lat.  If  the  error  was  owing 
to  the  fubftitution  of  Bradley’s  rhombus  inftead  of  the  micrometer  ufed  before,  it  will 
be  diminifhed  nearly  2”. 

The  telefcope  has  an  achromatic  objeCt  glafs,  44  inches  focal  diftance,  mag- 
nifying power  19I-,  diftinct  field  92'.  The  planet  was  always  compared  with  at 
leaf:  two  Ears  in  the  field,  and  when  the  pofition  of  the  horary  wire  was  very 
oblique  to  the  horizon,  and  the  altitudes  fmall,  a correction  was  made  for  the  dif- 
ference in  refraCtion. 

Both  ends  of  the  polar  axis  were  firmly  fupported  in  a ftone  wall,  the  telefcope 
turning  round  on  a pin  within  two  inches  of  the  upper  pivot  of  the  axis,  and  clofe 
by  tire  objeCt  glafs.  The  other  end  of  the  telefcope  was  fupported  (at  the  place  of 
the  wires)  by  a itiff  rod  turning  round  a pin  within  two  inches  of  the  lower  end  of 
the  polar  axis ; thus  the  telefcope,  axis  and  rod  formed  a triangle.  Another  ft  iff  rod 
was  fattened  to  the  telefcope  at  the  place  of  the  wires,  with  a double  joint,  its  other 
end  palling  through  a locket  fixed  by  the  window,  where  it  was  held  fall  by  a fcrew- 
pin.  The  rod  was  in  a plane,  nearly  parallel  to  the  equator.  By  means  of  this  in- 
ftrument,  which,  exclufive  of  the  telefcope,  did  not  coft  above  three- pounds,  me 
image  of  the  ftar  was  kept  perfeCUy  fteady,  even  in  very  boillerous  winds. 

3 A VIII.  Arfwer 
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VIII.  Anjwer  to  the  Objections  of  Mr.  de  Luc , with  regard  to  the  Theory  of  Rain.  By 
James  Hutton,  M.  D.  F.R.S.  Edin.  and  Member  of  the  Royal  Academy  of  Agri- 
culture at  Paris. 

TH  E queftion  between  Mr.  de  Luc,  and  the  author  is  this,  “ Whether  or  not, 
when  two  maffes  of  air  of  different  temperatures  are  mixed  together,  the  humi- 
dity of  the  new  mafs  is  greater  than  the  mean  between  the  humidities  which  the  two 
maffes  had  feparately.”  This  Dr.  Hutton  maintains  to 'be  a phyfical  truth,  and  Mr.  de 
Luc  refufes  to  admit  it  as  fuch. 

This  laft  mentioned  gentleman  in  his  Jdees  fur  la  Meteorologie,  examines  the  theory 
in  queftion,  and  endeavours  to  refute  it  by  explaining  in  another  manner,  the  phe- 
nomena on  which  the  phyfical  principle  alluded  to  is  founded. 

In  (parag.  5 85,)  he  fays,  “ Je  ne  fuis  point  furpris  que  ie  Dr.  Hutton  aitete  frappe 
" de  ce  que  la  refpiration  des  animaux  produit  un  brouillard  dans  fair,  lorfqu’il  eft  hu- 
“ mide  ou  froid  j’en  ai  ete  frappe  aufti,  comme  d’un  phenomene  qui  ne  s’expiique  pas 
u par  i'es  loix  ordinaires  de  l’evaporation  : mais  il  m’a  paru,  en  rneme  terns,  qu’il  etoit 
“ d’une  toute  autre  claffe;  qu’il  n’appartenoit  pas  a l’hygrologie,  mais  ala  phyfiologie; 
<c  en  un  mot,  que  Les  vapeurs  qui  s’y  manifeftent,  ne  precedent  pas  de  1’evaporation 
“ d’une  eau  contenue  dans  les  poumons.  Ceci  etant  lie  a quelques  idees  fur  la  nature 
<c  des  caufes  de  la  pluie,  j’en  renvoie  le  developement  a une  autre  lieu,  parce  qu’il 
fC  formerois  ici  une  trop  longue  digreflion,  et  que  d’ailleurs,  ft  j’examine  les  faits  rap- 
“ portes  par  le  Dr.  Hutton,  ce  n’eft  que  relativemept  a Fhypothefe  fondamentale 
“ elle  merae,  et  non  a fes  confeqeunces  dans  la  i heorie  de  la  Pluie  , purfqu’on  a vu, 
“ que  cette  hypothefe  pourroit  etre  admife,  fans  que  la  pluie  put  en  etre  la  confe- 
“ quence,  vu  l’etat  ordinaire  de  fair.” 

Now  as  all  the  objections  as  far  as  Dr.  Hutton  can  obferve,  are  contained  in 
this  paragraph,  he  propofes  to  confider  it  particularly,  and  with  that  view,  divides  it 
into  two  propofitions.  Thefe  are  firft , a denial  of  the  general  principle,  with  regard 
to  the  condenfation  of  humidity,  idly,  a refufal  of  the  application  of  that  general 
principle,  even  If  true,  to  the  theory  of  rain. 

It  is  evident  that  Mr.  de  Luc  here  has  endeavoured  to  get  rid  of  the  explanation  of 
the  phenomenon,  on  which  the  theory  is  built,  namely,  the  caufe  of  the  vifible  con- 
denfation of  die  breath  of  animals,  by  objecting  to  Dr.  Hutton’s  ideas  concerning  the 
caufe  of  evaporation,  but  which  in  reality  has  nothing  to  do  with  the  queftion,  it 
being  no  matter  in  regard  to  that,  whether  evaporation  is  a folution  of  water  in  air, 
or  a mere  expanfion  by  means  of  heat.  What  Mr.  de  Luc  ought  to  have  demon- 
ftrated  was,  that  the  condenfation  of  vapour  was  owing  to  a different  caufe  from  what 
Dr.  Hutton  alledges  it  to  be. 

With  regard  to  the  fecond  propofition  of  Mr.,  de  Luc,  which  is,  that  admitting  the 
hypothefis,  it  does  not  follow  that  rain  is  owing  to  this  caufe,  the  ordinary  ftate  of 
the  atmofphere  being  too  dry  to  admit  of  fuch  an  effeff.  It  may  be  anfvvered  to  this, 
that  rain  does  not  in  general  take  place  in  the  ordinary  ftate  of  the  atmofphere. 

Dr.  Hutton  next  proceeds  to  confider  Mr.  de  Luc’s,  account  of  the  cafe  of  humid 
air,  or  natural  vapour,  where  he  fays,  that  the  appearance  of  the  mift  above  boiling 
water  is  to  be  explained  upon  other  principles  than  thofe  laid  down  by  Dr.  Hutton, 
and  that  the  mere  cooling  of  the  tranlparent  fteam  as  emitted  Trom  the  boiling,  water, 
is  of  itfelf  a fufficient  reafon  for  its  becoming  condenfed  and  vifible.  The  heat  which 
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is  emitted  during  this  operation,  and  communicated  to  the  air  becomes  the  indirect 
means  of  re-evaporating  the  vifible  mift. 

The  queftion,  (<  fays  the  author,”  is  not,  “ if  a body  of  fteam,  in  the  212th 
degree  of  heat,  mixed  with  a body  of  air,  in  the  ordinary  temperature  of  the  atmof- 
phere,  fhould  preferve  its  degree  of  heat,  that  is  to  fay,  Should  be  cooled  or  not ; 
the  queftion  is,  If  the  mean  heat  of  this  mixed  mafs  be  fufflcient  to  preferve  all  the 
humidity  in  a tranfparent  ftate  ; or,  If  there  fhall  be  formed  a condensation  of  vifible 
mift,  in  this  cafe  as  well  as  in  the  other,  where  moift  and  warm  air  was  mixed  with 
the  atmofphere  ? Had  no  condenfation  in  this  experiment  been  formed,  the  prin- 
ciple of  condenfation,  confequently  of  evaporation,  could  not  have  been  extended  to 
the  cafe  of  fteam,  or  the  rule  of  evaporation  would  not  have  been  abfolute,  as  com- 
prehending both  the  cafe  of  the  atmofphere  and  that  of water  by  itfelf;  but  the  con- 
denfation adtually  taking  place  in  the  experiment,  generalizes  this  law  of  nature  with 
refpedt  to  every  poflible  combination  of  water,  air  and  heat.  This  condenfation 
does  not  happen  in  confequence  of  the  fteam  being  expofed  to  any  preffure  which  it 
had  not  fuftained  before,  but  becaufe  the  heat  of  the  mixed  mafs,  which  is  the  medium 
between  the  heats  of  the  two  maftes,  is  not  Sufficient  to  preferve  all  the  water  in  the 
ftate  of  vapour ; and  this  is  precifely  what,  according  to  the  theory,  the  experiment 
is  meant  to  prove’.” 

With  regard  to  the  evaporation  of  the  vifible  mift,  Dr.  Hutton  does  not  think 
Mr.  de  Luc’s  account  confiftent  with  his  theory;  for  fuppofing  the  condenfatmn  of 
the  fteam  to  be  owing  to  its  being  cooled  by  the  air;  How  could  the  former  ftate 
of  things  be  reftored  without  Some  affignable  caufe  ? This  is  fuppofing  an  effedt  with- 
out a caufe,  or  a caufe  producing  two  oppofite  effedts. 

Although  Dr.  Hutton  confidered  the  phenomena  of  breath  and  fteam,  as  perfedUy 
Sufficient  in  themfelves  to  eftabliih  the  principle,  with  regard  to  aqueous  condenfation, 
yet  as  they  Seemed  more  calculated  to  explain  tne  appearance  of  mift  than  rain,  he 
added  two  other  examples,  of  a ffiower  being  adtually  produced  in  a chamber. 

In  regard  ter  thefe  inftances  Mr.  de  Luc  obferves, 

“ Le  feul  des  phenomenes  cites  par  le  Dr.  Hutton,  qui  ait  un  rapport  immediat  a vec 
“ fa  theorie,  eft  la  precipitation  neigeufe  des  vapeurs  repandues  dans  l’air  chaud  d’une 
“ chambre,  lorfque  cet  airvient  a communiquer  a un  air  exterieur  tresfroid.  Mais 
tc  la  preuve  qui  femble  en  refulter  en  faveur  de  cette  theorie,  n’eft  qu’apparente;  car 
<{  il  n’y  a pas  lieu  de  prefumer,  que  les  vapeurs  fuftent  a leur  maximum  dans  fair  ex- 
<<  terieur  ni  a Tornea,  ni  a Peterfburg : circonftance  qui  neanmoins  feroit  neceftaire 
“ pour  produire  une  precipitation  d’eau  d’apres  f bypothefe ; a moins  qu’on  ne  fup- 
“ posat  encore,  que  quoique  les  vapeurs  ne  foient  pas  a leur  maximum  dans  deux 
“ airs  qui  fe  melent,  elles  peuvent  le  depafler  fenfiblement  dans  le  melange ; ce  qui 
“ exigeroit  toujours  plus  des  experiences  diredtes.” 

In  anfwer  to  this.  Dr.  Hutton  obferves,  -that  Mr.  de  Luc  had  no  right  to  fay  thefe 
were  the  only  examples  adduced  in  Support  of  the  theory,  Since  the  condenfation  of 
the  breath  of  animals  had  an  immediate  relation  to  it ; and  as  to  the  objection  that 
thefe  examples  of  rain  were  more  apparent  than  real  proofs,  owing  as  Mr.  de  Luc 
imagines,  to  the  external  air  not  being  fully  Saturated  with  humidity  or  vapour,  that 
very  reafon  argues  in  favour,  inltead  of  againft  the  theory.  For  if  condenfation 
adtually  takes  place  in  this  unfavourable  cafe,  a fortiori  it  mult  be  allowed  in  others 
where  circumftances  are  more  favourable  for  that  operation. 
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Mr.  de  Luc  next  endeavours  to  explain  thefe  phenomena  in  his  way.  He  thinks' 
the  air  of  the  chamber  would  foon  lofe  a certain  quantity  of  its  heat,  and  yet  the 
external  air  not  to  be  fenfibly  heated  by  it,  and  now  the  warm  vapours  ought  to  pre- 
cipitate forming  milt  in  the  chamber,  becaufe  the  external  air  fcarce  receives  any  of 
them.  Here  Mr.  de  Luc  has  recourfe  to  the  fallacious  argument,  of  a cold  body 
cooling  a warm  one  without  being  warmed  itfelf,  and  further  is  obliged  to  fuppole 
that  a fhower  of  lnow  is  produced  in  the  warm  air  of  a room,  by  the  introduction  of 
cold  air,  and  yet  that  the  cold  and  warm  air  do  not  mix,  an  event  however,  which 
certainly  does  take  place,  and  agrees  with  the  hypothecs  in  queftion. 

Mr.  de  Luc,  in  order  to  put  his  explanation  in  a clearer  point  of  view,  fays,  that 
if  the  whole  walls  of  the  chamber  could  have  been  fuddenly  removed,  and  that  the 
mafs  of  warm  air  had  been  in  complete  contact  with  the  external  air,  there  would 
have  been  at  firft  a cloud  formed,  but  which  would  foon  have  difappeared  in  eva- 
poration., 

Whether  by  this  fuppofition  Mr.  de  Luc  has  greatly  elucidated  his  explanation. 
Dr.  Hutton  leaves  to  more  impartial  judges  than  himfeif  to  determine.  But  he  pro- 
ceeds to  fhew  how  it  can  be  eafily  accounted  for  by  the  principles  he  has  laid  down. 

Much  will  depend  on  the  degree  of  faturation  or  humidity  fuppofed  in  the  external 
air : a circumftance  which  Mr.  de  Luc  has  omitted  to  mention.  If  not  fully  fatu- 
rated,  then  all  the  appearances  he  has  deferibed  muft  follow.  If  fully  faturated,  or 
impregnated  with  humidity,  then  in  mixing  with  the  warm  air  of  the  chamber,  there 
is  reafon  to  fuppofe  the  condenfation  of  humidity  would  remain  permanent,  although 
it  might  not  remain  vifible,  if  fmall  in  quantity  and  greatly  difperfed. 

In  the  mi  ft.  which  arifes  from  a malt  kiln  for  inftance,  it  is  evident  that  the  vapours 
dilappear  only  in  proportion  as  they  are  difperfed  in  the  atmofphere ; that  is  to  fay, 
as  tliey  meet  with  unfaturated  air,  by  which  they  may  be  diffolved. 

This  paper  concludes  with  quoting  the  laft  obfervations  of  Mr.  de  Luc  on  the 
theory,  and  with  the  author’s  anfwer  to  them,  both  of  which  we  give  in  their  own 
words. 

“ Quant  a l’hypothefe  que  je  viens  d’examiner,  elle  etoit  tres  naturelle  dans  l’etat 
“ des  faits  connus  3 puifqu’il  n’etoit  pas  poffible  de  concevoir  d’aucune  autre  manicre, 
“ que  des  melanges  d’airs  a differentes  temperatures,  puffent  produire  des  piuies 
“ abondantes : et  la  vraifemblance  de  cette  hypothefe  ne  pouvoit  etre  detruite,  que 
“ par  un  genre  d’experiences  et  d’obfervations,  qui  ne  fait  que  de  naitre  en  phyfique 
“ avec  l’hygrometre.” 

“ In  anfwer  to  this,  I have  but  to  obferve,  that,  had  Mr.  de  Luc  contented  him- 
feif with  faying,  as  he  here  has  done,  that  the  probability  of  this  hypothefis  could 
not  be  overturned,  but  by  a fort  of  phyfical  experiments  and  obfervations  which  have 
juft  taken  their  birth  with  the  hygrometer,  I fhould  have  waited  patiently  until  thofe 
experiments  and  obfervations  had  arrived  at  that  maturity  which  might  enable  them 
to  confute  my  theory.  But  Mr.  de  Luc  has  undertaken  to  confute  it  upon  other  prin- 
ciples, which  do  not  require  any  profound  knowledge  of  that  inflrument.  It  is  only 
to  thefe  that  I have  anfwered:  and  I beg  it  to  be  understood,  that  the  theory  which 
I have  endeavoured  to  eftablifh,  is  juft  now  as  open  to  the  experiments  of  the  hygro- 
meter, whether  for  being  fupported  by  them  or  overthrown,  as  if  nothing  had  been 
written  upon  the  fubject.” 
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IX.  An  Account  of  a Diflmper , by  the  common  People  in  England  vulgarly  called  the  Mumps. 

By  Robert  Hamilton,  M.  D.  Fellow  of  the  Royal  College  off  Phyficians,  F.  R.  S. 

Edin.  and  Phyfician  at  Lynn  Regis  in  Norfolk. 

f|P'HIS  paper  was  read  before  the  Philofophical  Society  of  Edinburgh,  in 

'JL  »773‘  . 

It  begins  with  a hiftory  of  the  difeafe,  from  the  writer’s  own  obfervation,  from 
which  the  foliowing  pathognomic  figns  of  the  mumps  are  drawn.  u The  charac- 
“ teriftic  tumor  under  one  or  both  ears,  involving  the  falivary  glands,  with  more  or 
“ lefs  of  a concomitant  fever,  is  the  fil'd.  If  the  difeafe  is  mild,  it  foon  ends  by 
<c  a fpontaneous  fweating  from  the  furface  of  the  tumor.  If  not,  that  tumour  (or 
<c  tumors,  if  on.  both  fides)  fubfides  fuddenly,  accompanied  with  a frefh  exacer- 
« bation  of  fever,  and  the  tefticles  fwell.  And  here  it  alfo  fometimes  goes  no  fur- 
“ ther,  but  terminates  by  a difcharge  from  the  fit  in  covering  thofe  parts.  But  if 
“ the  teftes  fuddenly  fubfide,  and  a frefh  exacerbation  of  fever  appear  at  the  fame 

time,  the'  brain  is  immediately  affedted,  attended  by  a train  of  terrible  fymptoms, 
“ and  death  fometimes  ends  the  conflict.” 

Dr.  Hamilton  obferves,  that  the  mumps  is  generally  confined  to  young  men  from 
the  age  of  puberty  to  thirty.  He  faw  few  females,  and  thofe  under  ten  years  old,  af- 
fected with  it.  It  appeared  at  Lynn  in  an  epidemic  form  in  1758,  and  returned  feveral 
years  afterwards,  chiefly  in  the  fpring  months.  It  prevailed  greatly  in  1761,  but 
thenceforth  gradually  declined. 

With  refpeft  to  the  treatment,  it  was  found  that  the  antiphlogiflic  methods  with 
copious  evacuations,  often  brought  on  the  tranflation  of  the  difeafe  from  the  falival 
glands  to  the  teftes  and  brain,  with  dangerous  confequences.  Dr.  Hamilton  there- 
fore followed  the  plan  which  nature  feemed  to  point  out j wrapping  the  parts  in  flan- 
nel to  promote  the  difcharge  from  behind  the  ears  5 and  in  cafe  of  the  fuppreffion  of 
this  difcharge,  applying  large  blifters  to  recal  the  difeafe  to  its  proper  and  fafeft  feat. 
At  the  fame  time,  the  bowels  were  kept  gently  open,  and  diaphoretics  were  adminif- 
tered,  the  effects  of  which  were  promoted  by  lying  in  bed. 

It  fometimes  happened,  when  the  difeafe  had  fallen  on  the  tefticles,  that,  on  the 
fubfidence  of  the  tumor,  one  of  the  tefticles  gradually  wafted  away,  nothing  but  an 
empty  bag  of  integuments  remaining. 

Only  one  cafe  occurred  to  Dr.  Hamilton  which  ended  in  fuppuration. 

In  fome  inftances,  the  diforder  appeared  to  be  contagious ; in  others  not  fo.  It 
feems  probable  that  a perfon  can  only  have  it  once. 

Dr.  Ruffe  1 in  his  treatife  on  glandular  difeafes,  gives  an  account  of  the  mumps ; 
and  Tiffot,  in  his  Avis  au  Peuple>  defcribes  a mild  fpecies  of  it.  It  likewife  appears 
to  be  defcribed  by  Hippocrates  in  his  Epidemics , 


X.  A Botanical  and  Medical  Account  of  the  pjhtaffia  Simaruba , or  Free  which  produces  the  - 
Cortex  Simaruba.  By  William  Wright,  M.D.F.R.S . Lend,  and  Edin.  and  ! 
Phyfician-General  in  Jamaica.  - 

THE  tree  yielding  the  Simaruba  bark  was  found  in  Jamaica,  by  Dr.  Wright, 
to  be  a common  inhabitant  of  the  woodlands,  and  known  by  the  names  of 
mountain  damfon,  bitter  damfon,  and  ftave-wood.  He  firft  difeovered  it  to  belong  . 
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to  the  genus  QuaJJla.  The  cortex  Simaruba  is  the  bark  of  the  roots.  The  botanical 
defcription,  which  is  illuftrated  by  two  plates,  one  of  the  male,  the  other  of  the. 
female  flowers  (which  grow  on  feparate  trees)  is  incapable  of  abridgment.  From  the 
brief  account  of  its  fenfible  qualities  and  medical  virtues  we  learn,  that  it  is  a pure 
bitter  without  aftringency ; that  it  adts  chiefly  as  a tonic,  though  in  large  dofes  it 
occafions  ficknefs  and  vomiting ; that  a watery  decodtion  is  the  bell  form  of  exhi- 
biting it ; and  that  the  difeafes  in  which  it  has  proved  moft  efficacious,  are  diarrhoeas 
and  dyfenteries,  immoderate  haemorrhages  and  other  difcharges. 


XI.  On  the  Motion  of  Light,  as  affected  by  refracting  and  reflecting  Subflances,  which  are 
alfo  in  Motion.  By  John  Robison,  M.  A.  &c. 

BOSCOVICH,  whofe  works  deferve  all  the  encomiums  which  this  writer  bellows 
on  them,  has  in  his  remarks  on  the  aberration  of  light,  made  this  obfervation. 
If  a telefcope  be  conftrudted  having  its  tube  filled  with  water,  and  be  diredted  to  a 
terreftrial  objedt  properly  fituated,  it  will  be  found  to  deviate  from  that  objedt  by  a 
certain  determined  quantity  every  day.  It  is  the  intention  of  this  p per  to  give  a 
fhort  account  of  the  experiment  defcribed  by  Bofcovich,  and  of  the  refult  expedted 
by  him  from  it,  to  point  out  the  overfight  made  by  him,  in  Hating  the.  refult,  and  to 
determine  what  it  ought  to  be  on  his  principles  ; and  laftly,  to  give  the  fundamental 
propofition  for  determining  the  refledtion  and  refradtion  of  light  by  moving  furfaces. 

Let  O,  Plate  XIII,  Fig.  i.  No.  i,  a terreftrial  objedt  be  obferved  at  B',  with  a 
common  theodolite  in  the  ftraight  line  OA'B  , parallel  to  NS.  By  the  motion  of 
the  earth  let  the  obferver  be  carried  along  the  ftraight  line  B'(3  to  BO',  whilft  the  objedt 
is. carried  with  an  equal  motion  in  0$  parallel  to  B'j3.  Then  the  light  entering  the 
hole  A',  :in  diredlion  OA'  will  not  pafs  through  the  hole  B,  for  it  has  changed  its 
fituation,  and  when  the  light  arrives  at  Bj  it  has  got  to  fome  place  R in  the  line 
B'(3.  Make  0(3  to  B (3  as  the  velocity  of  light,  to  the  velocity  of  the  earth.  T hrough 
A'  draw  A'Aa,  parallel  to  B(3,  cutting  0|3  in  A,  and  through  A,  DAB  parallel  to 
OA  B'.  Let  the  theodolite  move  from  A'B'  to  AB,  while  the  light  moves  from  O to  A, 
which  from  thence  proceeds  in  diredlion  A(3,  while  B moves  from  B to  (3.  The 
obferver  therefore  fees  the  objedt  by  light  moving  in  the  diredlion  (30,  though 
he  eftimates  it  in  diredton  (3*.  Let  BA  and  (3a  cut  OJ1  in  D and  d j when  the  objedt 
is  in  O,  D,  J,  the  fights  of  the  theodolite  are  at  A',  A,  a and  B'B(3,  and  the  objedt  is 
always  feen  in  its  real  place.  Therefore  the  inftrument  being  kept  firm  in  its  pofi- 
tion,  it  will  always  point  to  the  objedt,  though  bothinftrument  and  objedt  are  changing 
their  pofition  by  the  motion  of  the  earth. 

If  the  interval  between  the  fights  is  filled  with  water,  Bofcovich  fuppofes,  that  by 
taking  AE  to  A (3  in  the  ratio  of  four  to -three,  that  of  fines,  incidence  and  refradtion 
in  air  and  water,  when  B comes  to  (3,  the  light  will  have  moved  from  A to  E,  and 
when  the  light  is  at  (3,  B will  be  at  y,  By  being  — ^ B(3,  therefore  the  obferver  will 
fee  an  image  to  the  right  of  the  real  objedt,  having  its  angular  diftance  equal  to  yAj3. 

Hence  Bofcovich  concludes,  that  if  two  crofs  wires  were  at  A,  and  the  inftru- 
ment placed  at  the  equator  on  the  winter's  folftice,  and  diredted  to  an  objedt  due 
fouth,  it  will  not  appear  at  the  interfedtion  of  the  wires, « but  at  noon  will  be  5"  to 
the  eaft  of  it,  at  lix  in  the  evening  5"  above,  at  midnight  5"  to  the  weft,  and  at  fix 
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in'  the  morning  below  it,  the  objed  defcribing  a circle  whofe  diameter  is  to".  In 
other  pofitions,  and  at  other  times  the  motion  will  be  different,  the  objedt  never  ap- 
pearing in  its  true  place,  except  when  AB  is  parallel  to  the  line  of  the  earth’s 
motion. 

Ifinftead  of  the  plane  fights  of  the  theodolite,  a common  agronomical  telefcope 
filled  with  water  fhould  be  ufed,  there  would  be  no  difference  in  the  appearance, 
except  that  the  objed  would  move  in  a contrary  diredion.  While  the  writer  was 
endeavouring  to  make  a telefcope  of  this  fort,  or  to  compenfate  by  microfcopes  for 
the  want  of  one,  he  deteded  an  overfight  in  the  rcafoning  of  Bofcovich. 

Bofcovich  fuppofes  that  the  light  entering  at  A defcribes  AE  uniformly,  while  A 
moves  to  x,  but  from  the  laws  of  refradion  it  will  move  in  the  diredion  As  cutting 
x (3  in  s,  fo  that  A (3:  As::  velocity  of  light  in  air:  its  velocity  in  water.  Let  As 
cut  L(3  in  i,  at  which  place  B will  meet  it,  fince  the  light  moves  uniformly  along 
Asj  while  B moves  uniformly  along  B(3.  Therefore  the  obferver  will  always  fee  the 
objed  in  its  real  place,  and  there  will  be  no  aberration  in  confequence  of  the  earth’s 
motion. 

Let  O now  be  the  real  place  of  a fixed  ftar.  It  will  not  be  feen  at  O but  L the 
angle  Oj3J  being  equal  to  20"  the  femiaxis  major  of  aberration.  Let  the  water  tube 
be  ufed,  and  Bofcovich  fuppofes  that  the  ftar  will  not  be  feen  through  it,  for  when 
B has  come  to  (3,  the  light  has  proceeded  from  A to  E,  and  B is  only  at  y when  the 
light  is  at  (3.  Therefore  to  fee  the  ftar  make  — Ay,  and  draw  A <p,  which  muft 
be  the  pofition  of  the  tube,  fince,  while  the  light  moves  from  A to  (3,  the  obferver 
with  the  tube  in  this  pofition  moves  from  to  (3 . The  velocities  of  light  in  air  and 
water  being  as  three  and  four,  Bofcovich  makes  the  angle  BAp  about  5",  and  the 
aberration  of  the- ftar  only  15".  Here  is  evidently  the  fame  overfight  as  in  the  ter- 
reftrial  aberration.  Befides,  if  the  water  tube  had  the  pofition  Ap,  the  light  entering 
A will  not  pafs  through  the  other  fight,  for  BA|3  being  20",  and  BAp  5'  the  angle 
of  incidence  will  be  15",  and  the  light  will  ftill  be  refraded  towards  the  perpendicular, 
making  with  it  an  angle  fomewhat  greater  than  1 1". 

it  may  be  obferved  here,  that  fhould  there  be  this  aberration  in  water  tubes,  which 
Bofcovich  expeds,  it  follows,  that  light  is  not  accelerated,  while  refraded,  towards 
the  perpendicular,  in  the  inverfe  proportion  of  the  fines  of  incidence  and  refradion.' 
But,  if  no  fuch  thing  takes  place,  we  have  a dired  proof  of  the  acceleration  of  light 
in  that  proportion,  of  its  refradion  being  produced  by  forces  ading  perpendicularly 
to  the  furface,  and  al-moft  a demonftration,  that  light  confifts  of  corpufcles  emitted 
by  the  fhining  body. 

We  come  now  to  conftder  the  fundamental  propofitions  refpeding  the  motion  of 
light,  as  affeded  by  refrading  or  refleding  fubftances,  alfo  in  motion. 

There  are  two  hypothefis  on  the  mechanical  nature  of  light.  Newton  fuppofes, 
that  it  confifts  of  particles -emitted  by  a luminous  body,  which  are  defteded  from  their 
courfes,  by  forces  ading  perpendicularly  to  the  bodies  which  they  meet.  If  the  forces 
tend  towards  the  body,  the  light  is  accelerated  and  refraded  towards  the  perpen- 
dicular, if  the  forces  ad  from  the  body,  it  is  retarded  and  refraded  from  the  per-' 
pendicular,  and  fometimes  refleded  with  its  former  velocity/ and  in  an  angle  equal 
to  that  of  incidence.  This  fuppofition  is  eftablifhed  by  the  agreement  of  observation  - 
with  the  rules  iaid  down. 

The  other  hypothefis  is  that  of  Eluyghens  and  Hooke,  who  fuppofe  that  vifion  is  > 

produced':: 
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produced,  by  the  tremulous  motion  of  elafbic  air,  which  afreffs  the  eye,  as  in  hearing 
it  does  the  ear.  Euler  has  brought  this  fuppofition  into  credit,  by  having  made  fome 
alterations  in  it.  He  fuppofes  that  vifion  is  produced  by  the  tremulous  motion  of  an 
elaltic  fluid  called  tether,  which  he  fuppofes  to  pervade  all  bodies,  and  attempts  to 
flrew,  though  his  reafonings  are  not  agreeable  to  the  principles  of  mechanics,  that 
the  propagation  of  this  tremulous  motion  is  analogous  to  the  appearances  in  the  refrac- 
tion and  reflection  of  light.  The  velocities  of  incident  and  refrafted  light,  are  pro- 
portional to  the  feries  of  incidence  and  refraction,  and  confequently  light  is  retarded 
when  refracted  toward  the  perpendicular,  and  the  particles  of  aether  mult  be  actuated 
by  forces  acting  from  the  refrating  body. 

To  begin  firlt  with  ah  examination  of  the  Newtonian  hypothefis,  by  confldering 
the  effet  only  of  forces  upon  light,  which  tend  toward  the  body,  the  fame  reafoning 
will  apply  to  forces  ating  from  the  medium. 

Let  XZY,  No.  2.  be  a plane  furface  feparating  two  media,  the  denfer  being  the 
lowed:.  ZA  perpendicular  to  ZY,  the  greateft  dittance  of  the  force.  Make  ZB— 
Z A,  and  draw  AQ^  BS  parallel  to  ZY.  Call  the  fpace  between  AQ^and  BS  the 
refrating  ftratum,  and  fuppofe  firft,  that  the  refrating  forces  at  uniformly  through 
the  whole  extent  of  the  ftratum. 

Let  the  light,  moving  in  the  diretion  EIAF,  enter  this  ftratum  at  A,  while  the 
medium  is  moving  in  diretion  AI.  AF,  AI,  being  fpaces  defcribed  in  the  time, 
that  the  refrating  force  would  impel  a particle  of  light  from'  A to  B.  Make  AO 
double  of  AB,  then  AF,  AI,  AO  reprelent  the  velocities  of  the  incident  light,  of 
the  medium,  and  the  velocity  acquired  by  the  particle  at  B,  _which  may  be  called 
the  fpeciflc  velocity.  It  is  evident  that  in  pafling  through  the  ftratum,  the  light  will 
dcfcribe  the  parabola  ACL,  whofe  diameter  is  AB,  tangent  AF,  and  ordinate  BL 
parallel  to  AF. 

“ Produce  IA  till  A i is  equal  to  AI ; complete  the  parallelogram  AF/f,  and  draw 
the  diagonal  A/.  The  motion  A/,  compounded  of  AF,  the  real  motion  of  the  inci- 
dent light,  and  A i,  the  oppoftte  to  the  motion  of  the  medium,  is  the  relative  motion 
of  the  incident  light.  This  motion  will  be  uniform,  becaufe  it  is  compounded  of 
motions  which  are  uniform.  Therefore  A/  will  exprefs  the  relative  velocity  of  the 
incident  light.  Draw  FL.  I r is  evidently  equal  and  parallel  to  AB.  Let  CP  be 
drawn  from  any  point  C of  the  parabola,  parallel  to  AB,  cutting  AF  in  P.  Complete 
the  parallelograms  FL  If,  //BA.  Draw  Cc  parallel  to  Ff,  and  make  F/:  C c — AF  : 
AP.  I fay  that  the  point  c is  in  a parabola  A cl,  of  which  AB  is  a diameter,  and  A f 
a tangent,  and  which  is  the  relative  path  of  the  light,  and  that  L and  /,  C and  c,  are 
contemporaneous  places  of  the  light  in  its  real  and  relative  paths.  Draw  P p parallel 
to  Ff,  cutting  A/  in  p.  Draw  the  ordinate  CK,  and  drawer,  IO.  Then  Ff:  P p 
rr  AF  : AP,  = L /:  Cc.  But  F/is  equal  to  L /.  Therefore  P p is  equal  to  Cc, /and 
pc  is  equal  and  parallel  to  PC  and  AK,  and  KC  is  equal  and  parallel  to  A p. 
Therefore  Kc2 : R/2  — Ap2  : A/2,  AP2  : AF2,  = KC? : BL2,  2=  AK  : AB. 
Therefore  the  points  A,  c , /,  are  in  a parabola,  of  which  AB  is  a diameter,  A/ a 
tangent,  and  Kr,  B /,  are  ordinates.  Alfo,  becaufe  LI:  Cc,  — Ff:  Cc,  ~ AF  : AP, 
— T,  AiF  : T,  AP,  (by  the  fymbol  T,  AF,  &V.  is  exprefied  the  time  of  moving 
along  AF,  &c.)  it  is  evident  that  Cc  is  equal  and  oppoftte  to  the  motion  of  the 
point  A,  while  tire  light  defcribes  the  parabolic  arch  AC,  and  that  LI  is  equal  arid 
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oppofite  to  the  motion  of  A,  while  the  light  defcribes  the  arch  ACL.  Therefore 
L and  /,  C and  c,  are  contemporaneous  places  of  the  real  and  relative  paths  of  the 
light,  and  the  parabola  Ad  is  its  relative  path.” 

^Suppofe  now  the  medium  at  reft,  and  the  light  entering  the  refradting  ftratum  at 
A,  with  the  velocity,  and  in  the  direction  A/,  it  muft  defcribe  the  parabola  Ac/, 
whofe  diameter  is  AB,  and  ordinate  B /,  in  the  fame  time  that  the  light  incident  with 
the  velocity,  and  in  the  direction  AF  defcribes  the  parabola  ACL.  Its  motion  there- 
fore both  before  and  after  refradiion  is  the  fame  with  the  relative  motion  of  the  light, 
having  the  velocity  and  direction  AF,  incident  on  the  medium,  moving  with  the 
velocity  and  in  the  diredtion  AI. 

Let  c be  the  point  of  interfeclion  of  the  parabola  Ac/  and  the  plane  BS.  Draw  cC 
parallel  to  At,  cutting  the  parabola  ACL  in  C.  C muft  be  the  point  of  that  parabola 
where  the  re  fraction  by  the  moving  medium  is  completed.  For  L /:  Cc  = A/:  Ap, 
==  AF  : Ap,  = T,  AL : T,  AC,  =■  T,  A/:  T,  cC.  Therefore,  while  the  light 
moves  from  A to  c,  the  point  c moves  from  c to  C,  where  the  light  will  pafs  through 
It,  and  the  refradiion  be  completed,  the  plane  BS  having  now  gotten  into  the  hala- 
tion bs,  and  the  plane  AQJnto  the  htuation  aq. 

Draw  the  ordinates  ADE,  Ade , to  the  diameters  PC,  pc,  and  draw  mr,  the 
diredtrix  of  the  parabola  Ac/,  and  join  F)d.  It  is  known  that  AF  is  to  AE  as  the 
velocity  in  A to  the  velocity  in  C.  Now,  AE  : AD  = AF  : AP,  = A/:  Ap,  = 
Ac : Ad.  Therefore,  F)d  is  parallel  to  Cc.  Therefore  the  velocity  Ac,  com- 
pounded of  AE  and  Ec,  which  is  equal  and  oppofite  to  AI,  is  the  relative  velocity 
of  the  light  in  C,  and  A/,  Ac,  are  the  relative  velocities  of  the  incident  and  refradled 
light.  Now,  Kc*  — AK  x 4 Am  and  Ad'1  — cd  x 4cr,  = AK  x 4cr.  There- 
fore Ad 2 — Kc2r=AK  x ycr — 4 Am,  — AK  x 4AB.  Now,  Ad2  Ac2  “ Ap2 : A/2,  — Kt2 : 
B l2,  = AK  : AB.  Therefore,  Ac2  — A/2  — AB  x 4AB,  = AO2.  That  is,  when 
the  light  has  paffed  through,  and  emerges  from  the  refradling  ftratum,  the  difference 
between  the  fquares  of  the  initial  and  final  relative  velocities,  is  equal  to  the  fquare 
of  the  fpecific  velocity  of  the  medium. 

Alfo,  (becaufe  Qg2  — Q^/2  = Ac2  — A/2)  the  difference  between  the  fquares  of 
the  initial  and  final  relative  perpendicular  velocities,  is  equal  to  the  fquare  of  the 
ipecific  velocity. 

Let  the  medium,  the  light  being  within  it,  be  now  fuppofed  to  move  flowly  towards 
rite  fame;,  or  the  oppofite  quarter,  and  let  the  relative  perpendicular  velocity  of  the 
light  be  equal  to  the  fpecific  velocity  as  reprefented  in  No.  3.  By  the  adtion  of 
the  refradling  forces,  the  parabola  ALC  would  be  defcribed,  of  which  AB  = AB, 
is  an  abfciffa  and  BL  = AF  an  ordinate.  Draw  In  parallel  to  AQ,  cutting  FL  in  n. 
dn  is  the  perpendicular  velocity  of  the  medium,  dF  that  of  the  incident  light,  and 
nF  its  relative  perpendicular  velocity,  — by  fuppofition  2.  A B.  FL  = AB  .*.  L n — 
AB,  and  An  is  an  ordinate  to  FL  and  LB  is  a tangent  at  L,  and  bFs  is  the  fituation 
of  the  plane  BS,  when  the  light  entering  at  A is  at  L.  BL  is  the  velocity  of  the 
light  at  L,  and  B b its  perpendicular  velocity  — dn,  the  perpendicular  velocity  of  the 
medium.  As  they  have  the  fame  velocity  in  the  diredtion  LF,  the  light  will  not 
pafs  through  the  plane  Z>L,  but  be  defledted  towards  AQ^  defcribing  another  arch 
LC  of  the  parabola,  and  will  be  met  in  C by  the  point  c of  the  plane  AQ^  which  has 
moved  in  the  mean  time  through  Cc  parallel  to  IL.  / is  the  vertex  of  the  relative 
path  Ale,  Ig  the  abfciffa  = BA  .\fg  the  relative  perpendicular  velocity  = 2.  AB,  or 
the  fpecific  velocity. 
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In  No.  4,  the  relative  perpendicular  velocity  of  the  light  is  fuppofed  lefs  than  the 
fpecific  velocity,  and  confequently  it  will  not  pafs  through  the  whole  refradting  ftra- 
tum. In  No.  5,  the  light  within  the  medium  moves  from  the  refradting  furface,  and 
is  overtaken  by  it. 

In  the  cafes  of  refledtion,  No.  3,  4,  5,  the  angle  of  relative  reflection  = the  angle 
of  relative  incidence,  and  the  relative  velocities  are  alfo  the  fame.  For  At,  tc  re- 
prefenting  the  velocities,  are  equal,  and  equally  inclined  to  the  axis  of  the  parabola  Ale. 

Supposing  the  refradting  ftratum  to  be  divided  into  feveral  parallel  ftrata,  the  rela- 
tive motion  of  the  light  emerging  from  the  firft  ftratum,  is  the  relative  motion  of  the 
light  immerging  into  the  fecond  ftratum,  and  the  relative  motion  of  light  emerging 
from  the  fecond  ftratum,  is  the  fame  as  if  the  medium  had  been  at  reft,  and  the 
light  had  approached  it  with  the  fame  relative  initial  motion.  The  fame  holds  with 
refpedt  to  the  other  ftrata,  and  to  the  final  motion  of  the  refradted  light. 

Alfo  the  change  made  on  the  fquare  of  the  relative  velocity  of  the  incident  light, 
pafling  through  the  refradting  ftratum,  is  equal  to  the  fquare  of  the  velocity  a par- 
ticle of  light  would  acquire,  if  impelled  by  the  variable  refradting  forces  from  a ftate 
of  reft  through  the  whole  ftratum.  Suppofing  the  medium  at  reft,  and  light  ap- 
proaching it  with  the  fame  relative  motion,  the  abfolute  velocity  of  the  light  entering 
one  of  the  ftrata,,  is  the  fame  with  its  relative  velocity  on  entering  the  medium  in  motion. 
But  the  change  in  the  fquare  of  the  abfolute  velocity  is  equal  to  the  fquare  of  the 
fpecific  velocity  of  that  ftratum.  Let  the  velocity  of  light  entering  this  ftratum  equal 
that  acquired,  if  impelled  by  the  refradting  forces  from  a ftate  of  reft  at  A,  the 
change  made  on  the  fquare  of  this  velocity  would  have  been  ftill  the  fame,  and  the 
whole  velocity  would  be  that  acquired  by  the  varied  impulle  from  a ftate  of  reft  in  A. 
This  is  true  of  the  laft  ftratum  therefore  the  change  made  in  the  fquare  of  the 
velocity  of  light  that  has  pafled  through  all  the  ftrata,  is  equal  to  the  film  of  the 
fquares  of  their  refpedtive  fpecific  velocities,  or  the  fquare  of  the  fpecific  velocity  of 
the  whole  refradting  ftratum.  The  abfolute  velocity  of  the  light  emerging  from  the 
refradting  ftratum  of  the  quiefeent  medium,  being  the  fame  with  its  relative  velocity 
on  emergi-ng  from  the  refradting  ftratum  in  motion,  die  change  made  on  the  fquare 
of  die  relative  velocity  of  the  incident  light  is  equal  to  the  fquare  of  the  fpecific 
velocity  of  the  medium. 

Let  the  thicknefs  of  the  ftrata  be  diminifhed  without  end,,  and  the  refradting  fub- 
ftances  in  motion  may  adt  on  the  light,  with  forces  continually  varying  according  to 
any  law  of  the  diftances,  and  this  may  be  confidered  as  a fundamental  propofidon, 
that. 

If  a ray  of  light,  moving  in  any  diredtion,  and  with  any  velocity,  meet  with  the 
furface  of  a refradting  medium  in  motion,  its  final  relative  motion  will  be  the  fame  as 
if  the  medium  had  been  at  reft,,  and  the  light  had  approached  it  with,  the  fame  initial 
relative  motion.* 

Cor. 

The  following  demon flration  is  by  Profeffor  Playfair.  Let  v-  be  the  velocity  of  a particle  of  light 
v ben  it  has  arrived  at  the  diftance  * within  the  refrafting  medium  ( x being  counted  from  the  point  in 
which  the  particle  began  to  be  adted  on,  and  being  lefs  than  the  dihance  from  that  point  at  which  the 
motion  of  the  particle  again  becomes  uniform.)  Let/ be  the  force  adling  on  the  particle  at  the  diflance 
x.  Let  a be  the  velocity  of  the  incident  light,  and  c tho.  velocity  of  the  medium  in  the  oppclite 
diredlioxu 
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Cor.  i.  The  relative  velocities  of  the  incident  and  refrafted  light  are  as  the  co- 
fecants  of  the  relative  angles  of  incidence  and  refraftion.  For  they  are  as  A/,  Ae 
(No.  2,)  which,  if  AQJs  made  a radius  are  the  cofecants  of  BA/,  BAa 

Cor.  2.  The  relative  velocity  of  incident  light  being  the  fame  in  all  the  relative 
angles  of  incidence,  the  relative  velocities  of  refradted  light  will  be  equal  in  all  the 
relative  angles  of  refradtion.  For  the  fum  or  difference  of  the  fquare  of  the  relative 
velocity  of  incident  light,  and  the  fquare  of  the  fpecific  velocity,  both  being  conftant:, 
make  the  fquare  of  the  relative  velocity  of  refradted  light,  to  which  they  are  equal, 
alfo  conftant. 

Cor.  3.  Hence  the  fines  of  relative  incidence  and  refradtion  are  in  a conftant  ratio. 

Cor.  4.  Light  moving  in  a medium  A,  and  refradted  by  a medium  B in  motion, 
and  emerging  from  it  into  the  medium  A,  will  regain  the  relative  velocity,  which  it 
had  firft  in  this  medium. 

Cor.  5.  If  the  relative  paths  of  light,  before  it  enters  the  medium  B,  and  after 
its  emergence  from  it,  be  equally  inclined  to  the  diredtion  of  the  medium,  the  abfo- 
lute  velocities  of  the  incident  and  emergent  light,  will  in  that,  but  no  other  cafe  be 
equal.  Therefore  in  approaching  to,  or  receding  from  a fixed  ftar,  the  abfolute 
velocity  of  its  rays,  emerging  from  the  plane  furface  of  a plane  convex  lens,  will  be 
increafed  or  diminifhed. 

To  apply  the  above  to  the  experiment  of  Bofcovich.  Suppofe  the  water  tube 
(No.  1,)  in  pofition  AB,  the  relative  motion  of  light  in  the  telefcope  is  the  fame  as 

if 

It  is  evident  that  the  force/  does  not  aft  on  the  particle  during  its  paflage  through  the  whole  fpace  xt 

v . //  v x 

but  only  during  its  paflage  through  the  part x.  Therefore,  v%  — a1  q~  2/ , and  2 v v = 

V -f-  C ' V -{-  c 

ZV  f X # zf  X 

■ ■,  or  zv  *=  ••  That  is,  zv  v ft-  2 cv  — zfx , and,  taking  the  fluent,  v*  q~  2c  v = 

V “ J 1 c V ■ j ■ c 

* Jfx  4*  f But  when  zj' f x = o,  we  have  zcv  = a‘t  -F  za  c,  and  therefore  v*  -J-  2 c v — 

a1  4-  2 ac  p 2 J f x.  Let  the  fluent  of  zf  x ( affumed,  fo  that  x fhall  be  the  diftance  at  which  the  velo- 
city of  the  light  again  becomes  uniform)  be  fuppofed  = g*.  Then  v*  -f-  2c  v — a1  za  c + £*• 
Add  cl  to  both  Tides  of  the  equation.  Then  vz  -j-  zv  c -J-  cz  — az  •-{-  za  c -p-  c1  -f"  ; and  therefore 

a 2 

v -f-  c = a -j-  c ^ut  a 4"  c 's  relative  velocity  of  the  incident  light,  and  v -f-  c is  the  rela- 

tive velocity  of  the  refrafted  or  accelerated  light.  Therefore  the  fquare  of  the  latter  exceeds  the  fquare 
of  the  former  by  the  conftant  quantity  g3-.  Now,  gl  = 2 fjx  ; and  is  therefore  ( by  the  celebrated  39th 

propofltion  of  the  firft  book  of  the  Principia)  the  fquare  of  the  velocity  which  a particle  of  light  would 
acquire  if  impelled  from  a ftate  of  reft  through  the  whole  diftance  at  which  the  medium  afts  on  light. 

“ Since  the  relative  velocities,  eftimated  in  a direftion  parallel  to  the  refrafting  furface,  are  not  changed 
by  the  aftion  of  the  refrafting  forces,  it  evidently  follows  from  this  demonftration,  that  the  difference  be- 
tween the  fquares  of  the  relative  velocities  of  the  incident  and  refrafted  light,  is  equal  to  the  fquare  of  the 
fpecific  velocity  of  the  medium,  whatever  may  be  the  direftions  of  the  incident  and  refrafted  light,  and 
therefore,  that  the  final  relative  motion  of  the  refrafted  light  is  the  fame  as  if  the  medium  had  been  at 
reft,  and  the  light  had  approached  it  with  the  fame  relative  motion.  But  although  this  demonftration 
would  have  been  much  more  elegant,  and  more  agreeable  to  the  manner  in  which  I have  been  accuftomed 
to  explain  the  refraftion  of  light,  I chofe  to  retain  the  demonftration  which  I have  given  in  the  text, 
becaule  I think  that  it  gives  me  a better  opportunity  of  exhibiting  to  the  mind  the  whole  motion  of  the 
light  during  its  refraftion  or  refleftion.  At  the  fame  time,  I thoughtit  my  duty  to  commuuitatc,  with 
Mr,  Playfair’s  permiflion,  his  demonftration  to  the  public.’1 
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if  the  telefcope  had  been  at  reft,  and  the  light  approached  it  with  the  fame  relative 
motion.  DA  is  the  relative  motion  of  the  light.  If  therefore  the  telefcope  had  been 
at  reft,  and  the  light  had  entered  it  in  the  direction,  and  with  the  velocity  DA,  it 
would  have  proceeded  in  the  direction  AB,  and  the  telefcope  mull  always  be  directed 
to  the  real  place  of  the  tereftrial  objeCt. 


XII.  Demonjlrations  of  fame  of  Dr.  Matthew  Stewart' s General  Theorems.  By  Robert 

Small,  D.  D.  F.  R.  S.  Edin. 

THESE  are  demonftrations  of  theorems  VI.  VII.  VIII.  IX.  X.  XI.  XII. 

XIII.  XIV.  XVI.  XXVII.  XXVIII.  The  writer  propofes  to  give  here- 
after the  demonftrations  of  the  theorems,  refpeCting  the  cubes  and  other  higher 
powers.  This  moft  probably  will  lead  him  to  publifh  the  demonftrations  of  all  the 
propofitions,  and  thus  to  make  Stewart’s  work  complete. 


XIII.  Remarks  on  the  Aftronomy  of  the  Brahmins.  By  John  Playfair,  A.  M.  issc. 

FROM  the  aftronomical  tables  of  the  Brahmins,  brought  into  Europe  in  1687, 
by  La  Eoubere,  from  Siam,  and  two  other  fets  fent  to  Paris  by  the  miffiona- 
ries  in  Elindoftan,  and  one  brought  by  Le  Gentil,  with  the  explanations  given  of 
them  by  Le  Gentil  and  Bailly,  thefe  remarks  are  drawn  up,  and  directed  to  three 
different  points.  The  firft  is,  to  give  a fhort  account  of  the  Indian  aftronomy,  lb 
far  as  it  is  known  to  us  from  the  four  fets  of  tables  above-mentioned : the  fecond,  to 
ftate  the  principal  arguments  that  can  be  deduced  from  thefe  tables  with  refpeCt  to 
their  antiquity  : and  the  third,  to  form  fome  eftimate  of  the  geometrical  (kill,  with 
which  this  aftronomical  fyftem  is  conftruCted. 

The  aftronomy  of  India  not  giving  any  theory,  or  even  defcription  of  the  celeftial 
phenomena,  is  confined  to  the  calculation  of  certain  changes  in  the  heavens,  parti- 
cularly of  the  eclipfes  of  the  fun  and  moon,  and  to  the  rules  and  tables,  by  which 
thefe  calculations  muft  be  performed.  With  fcarce  any  knowledge  of  the  principles 
the  Brahmin  obtains  his  refult,  and  is  perfectly  fatisfied,  if  the  commencement  or 
duration  of  the  eclipfe  anfwers  within  a few  minutes  to  his  predictions,  and  his  ob- 
fervations  extend  no  farther  than  to  determine  the  meridian  line,  or  the  length  of  the 
day  at  the  place  where  he  obferves. 

The  objeCts  therefore  of  this  aftronomy  are  principally  three,  1.  Tables  and  rules 
for  calculating  the  places  of  the  fun  and  moon:  2.  Tables  of  rules  for  calculating 
the  places  of  the  planets : 3.  Rules  by  which  the  phafes  of  eclipfes  are  determined. 

The  Brahmins,  from  the  moon  completing  her  revolution  in  nearly  twenty  feven 
days,  have  divided  their  zodiac  into  twenty  feven  equal  parts.  To  the  phafes  of 
the  moon,  the  common  divifion  into  weeks  is  to  be  afcribed,  and  it  is  remarkable, 
that  the  days  of  the  week  are  dedicated  by  the  Brahmins,  as  by  us,  to  the  feven  planets, 
and  precifely  in  the  fame  order. 

Thefe  twenty  feven  parts  are  diftinguifhed  by  fmall  groupes  of  ftars.  The  firft  of 
them  confifting  of  fix  ftars  extends  from  the  head  of  Aries,  to  the  foot  of  Andromeda 
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in  our  zodiac,  and  occupies  a fpace  of  about  ten  degrees  in  longitude.  The  eclip- 
tic is  however  divided,  as  with  us,  into  twelve  equal  figns,  with  names  and  emblems 
of  fimilar  import,  a divifion  which  mud  have  been  the  refult  of  fome  ancient  and 
unknown  communication.  The  figns  are  divided  into  thirty  degrees,  and  each  degree 
into  6 o'  and  fo  on.  Their  day  is  divided  into  fixty  hours,  the  hours  into  fixty 
minutes,  and  fo  on. 

The  preceffion  of  the  equinoxes  is  known  to  the  Brahmins,  and  its  motion  is 
computed  at  the  rate  of  54''  annually,  being  too  great  by  fomewhat  lefs  than  4"  a 
year.  In  determining  the  lame  quantity  Ptolemy  committed  an  error  of  14".  The 
longitude  of  the  fun  and  moon  is  expreffed  by  their  didance  from  the  beginning  of 
the  moveable  zodiac. 

Thefe  remarks  belong  to  all  the  tables.  Each  has  its  peculiarity.  To  begin 
firft  with  thofe  of  Siam. 

To  calculate  the  place  of  any  of  the  celedial  bodies  for  a given  time,  three  things 
are  requifite.  ill.  To  afcertain  the  pofition  of  the  body  in  fome  pad  indant  of  time, 
which  is  called  the  epoch  of  the  tables.  2.  To  afcertain  the  mean  rate  of  the  planet’s 
motion  from  whence  its  mean  place  is  difcovered.  3.  To  afcertain  the  corredtion 
neceffary  to  difcover  by  addition  or  fubtraCtion,  the  true  place  of  the  planet.  This 
corredlion  when  it  arifes  from  the  eccentricity  of  the  orbit  is  called  the  equation  of 
the  centre. 

The  epoch  correfponds  to  the  21ft  of  March,  in  the  year  638  of  our  era,  at  three 
in  the  morning,  on  the  meridian  of  Siam,  at  which  time  the  fun  and  moon  entered 
the  moveable  zodiac.  From  this  epoch  the  mean  place  of  the  fun  is  deduced,  on 
the  fuppofition  that  in  800  years,  there  are  292207  days.  Hence  the  fydereal  year 
confids  of  365^.6/n.  1 2'.. 36'.  By  taking  away  21'.. 55'',  or  the  time  the  fun  takes  to 
move  over  54",  there  remain  365^.. 5^.. 50'.. 4T  for  the  length  of  the  tropical  year, 
exceeding  that  of  De  la  Caille,  by  only  T..53". 

• The  greated  equation  of  the  fun’s  centre  is  20..  12',  about--i6'  greater  than  that  de- 
termined by  the  modern  European  adronomy.  This  is  not  to  be  afcribed  wholly  to 
error,  as  there  was  a time  when  the  equation  was  of  this  magnitude.  For  other 
places,  the  equation  varies  as  the  fine  of  the  mean  didance  from  the  apogee,  nearly 
as  in  our  tables.  The  apogee  is  8o°  beyond  the  beginning  of  the  zodiac,  and  is 
fuppofed  to  retain  always  the  fame  pofition  among  the  fixed  dars.  This  fuppofition 
is  nearer  the  truth  than  that  of  Ptolemy,  which  makes  the  apogee  at  red,  and  con- 
fequently  regreflive  among  the  fixed  dars,  by  the  whole  quantity  of  the  preceffion 
of  the  equinoxes. 

The  motions  of  the  moon  are  deduced  by  certain  intercalations  from  a period  of 
nineteen  years,  in  which  lhe  makes  235  revolutions.  Her  apogee  was  in  the  begin- 
ning of  the  moveable  zodiac  621  days  after  the  epoch  above-mentioned,  and  makes 
a revolution  in  3232  days.  The  firfc  fuppofition  agrees  within  a degree  to  the  tables 
of  Mayer,  the  latter  differs  only  from  them  by  1 1F.14..31". 

The  greated  equation  of  the  moon’s  centre,  when  its  mean  didance  from  the 
apogee  is  90°,  is  4°..56',  being  only  2'  lefs  than  that  in  Mayer’s  tables,  in  other' 
lituations  the  equation  varies  as  the  fine  of  the  didance  from  the  apogee. 

The  Siamefe,  MS  breaks  off-  here.  Caffini  obferves,  that  the  tables  are  not  con- ■ 
drudled  for  the  meridian  of  Siam,  becaufe  the  rules  diredl  3'  to  be  taken  away  for 
the.  fun,  and  40'  for  die  moon  (being  the  motion  of  each  for  ib..  13  );  from  their 
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longitudes,  calculated  as  above.  The  meridian  of  the  tables  is  therefore  or 

iS°..i5'  weft  of  Siam,  which  brings  us  near  to  the  meridian  of  Benares.  Hence  we 
may  conclude,  that  the  tables  of  Siam  came  originally  from  Hindcftan. 

In  the  fet  now  in  the  pofteffion  of  the  Academy  cf  Sciences,  fcnt  about  1750  by  Du 
Camp  from  Chrifnabouram  in  the  Carnatic,  to  De  Lifle,  there  are  fifteen  tables,  in- 
cluding, befides  the  mean  motions  of  the  fun,  moon  and  planets,  the  equations  to  the 
centres  of  the  fun  and  moon,  and  two  corrections  for  each  of  the  planets,  one  corref- 
ponding  to  its  apparent,  the  other  to  its  real  inequality.  The  epoch  is  at  fun  rife  on 
the  10th  of  March,  1491,  the  fun  in  conjunction  with  the  moon  entering  the  move- 
able  zodiac,  two  circumftances  by  which  almoft  all  the  Indian  eras  are  diftinguifhed. 
Thefe  places  agree  very  well  with  the  calculations  made  from  the  tables  of  Mayer  and 
De  la  Caille.  in  the  mean  motions  they  differ,  but  doing  fo  equally  for  the  fun  and 
moon,  they  produce  no  error  in  determining  the  relative  pofition  of  thefe  bodies. 
The  fun’s  apogee  has  a motion  fwifter  than  that  of  the  fixed  ffars  by  about  T in  nine 
years.  The  equation  of  its  centre  is  2°..io'..30''.  The  equation  of  the  moon’s  centre 
is  50. .2. .47';  the  angle  between  the  paths  of  the  fun  and  moon  is  4°..jo,  and  the 
motions  of  the  apogee  and  node  are  very  near  to  the  truth. 

Father  Patonillet  fent  about  the  fame  time,  another  fet  of  tables  to  De  lifle,  which 
very  much  refemble  thefe  of  Chrifnabouram.  From  the  rule  for  determining  the 
length  of  day,  which  anfwers  to  latitude  i6°..i6',  Bailly  fuppofes  them  to  come  from 
Narfapour.  The  epoch  is  between  the  17th  and  18th  of  March,  1569,  at  midnight. 
In  computing  the  places  of  the  fun  and  moon,  a correction  is  ufed  fimilar  to  tha^  of 
the  moon’s  motion  which  Tycho  difeovered,  and  called  the  annual  equation,  its  quan- 
tity depending  on  the  fun’s  place  in  the  ecliptic,  and  being  proportional  to  the  inequa- 
lity of  the  fun’s  motion,  and  nearly  a tenth  part  of  it.  In  thefe  tables  the  annual 
equation  is  only  of  the  fun’s,  and  they  make  another  error  in  adding  it  to,  inftead 
of  fubtraCting  it  from  the  moon’s  longitude.  This  inequality  in  the  lunar  motions 
mot  being  found  in  any  fyftem,  with  which  the  Indian  aftronomers  can  have  had  a 
communication,  is  a proof  of  the  originality  of  the  tables. 

The  tables  and  methods  of  the  Brahmins  of  Tirvalore  have  ftill  greater  fingulari- 
ties.  The  folar  year  is  divided  into  twelve  unequal  months,  each  being  equal  to  the 
.time  of  the  fun’s  paffage  through  one  fign.  Any’-,  or  June,  when  the  fun  is  in  the  third 
fign,  con  lifts  of  3 K/..36A..38:,  and  Margagy,  or  December,  when  he  is  the  ninth  fign, 
confifts  of  2 9^.. 20b..  53'.  The  fun’s  apogee  is  770  from  the  beginning  of  the  zodiac, 
and  the  equation  of  his  centre  about  2°..io'.  In  calculating,  the  aftronomical  day  is 
ufed,  being  the  time  of  the  fun’s  paffage  through  one  degree  of  the  ecliptic. 

The  epoch  coincides  with  the  famous  era  of  Calyougham,  that  is,  with  the  begin- 
ning of  the  year  3102  before  Chrift.  To  find  the  fun’s  place  for  a given  time,  they 
multiply  the  years  from  that  epoch  by  365^.6^..  12..30'',  and  take  away  2d.. 3b. .32'. .30“, 
the  aftronomical  epoch  having  begun  fo  much  later  than  the  civil.  They  then  find 
the  number  of  days  elapfed  from  the  beginning  of  the  current  year,  and  reduce  them 
into  aftronomical  months,  days,  &c.  which  conlequently  give  the  fun’s  longitude. 

The  rule  to  find  the  moon’s  place  is  more  artificial.  1600894  days  after  the  epoch, 
the  moon  was  in  her  apogee  diftant  ys,.2°..o..y"i  from  the  beginning  of  the  zodiac. 
12372  days  after  fhe  was  again  in  apogee,  with  9m. 27°. .48'.,  10'  more  of  longitude, 
again  in  3031  days  more  with  1 1^.7°. .3  i'..T  more  of  longitude,  and  248  days  after, 
again  in  apogee  with  2y0..^^..6"  more  of  longitude.  Hence  they  find,  how  far  fhe 
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is  advanced  in  this  period  of  248  days,  and  from  a table  exprefling  the  time  of  her 
paffage  through  each  degree  of  her  orbit,  they  find  her  place  in  the  zodiac. 

The  moft  material  difference  in  thefe  from  the  other  tables,  is  in  the  antiquity  of 
their  epoch.  Whether  this  is  real  or  fidtitions  may  be  difcovered  from  the  following 
confiderations. 

At  the  time  of  the  epoch,  the  beginning  of  their  moveable  zodiac,  was  540  before 
the  vernal  equinox,  or  in  longitude  [os.,60  according  to  our  method.  From  the  Indian 
zodiac,  brought  by  Le  Gentil,  it  appears,  that  Aldebaran  is  530  20'  from  the  begin- 
ning of  the  zodiac  j at  the  epoch  it  was  therefore  40'  from  the  vernal  equinox.  Its 
longitudes  in  1750,  by  the  beft  modern  obfervations,  was  2s..6°..  17'.. 47'',  and  fuppofing 
it  to  have  gone  forward  at  the  prefent  rate  of  the  preceflion  of  the  equinoxes  50'  -f 
annually,  it  muff  have  been  at  the  epoch  i9  32'  before  the  equinox.  Add  De  la 
Grange’s  corredtion  of  i0.. 45'.. 2-2"  for  the  inequality  in  the  preceflion,  and  its  longitude 
will  be  13' before  the  equinox,  agreeing  within  53'  with  the  Indian  aftronomy.  As  the 
Brahmins  make  the  motion  of  the  fixed  ftars  too- great  by  more  than  3'  annually,  if 
they  had  calculated  backward  from  1491,  Aldebaran'  would  have  been  placed  lefs 
advanced  at  the  epoch  by  40  or  50.  Hence  it  is  probable  that  the  Indian  zodiac  is 
as  old  as  the  epoch. 

Bailly,  from  comparing  the  tables  of  Tirvalore  with  thofe  of  Chrifnabouram,  fup- 
pofes  the  fun’s  true,  not  his  mean  place  at  the  epoch,  to  have  been  in  longitude  io^..6°. 
Therefore  his  mean  place  was  in  10^.3°. .38’..  13''.  By  De  la  Caille’s  tables,  and  fup- 
pofing the  preceflion.  of  the  equinoxes  50'' q,- the  mean  longitude  is  ior.. i°..5'.. 57''. 
Adding  De  la  Grange’s  corredtion  i°..45'..22",  the  mean  longitude  is  ior..20..5i'..i9',. 
differing;  not  more  chan  47' from  the  tables  of  Tirvalore.  Too  great  a flrefs  mud 
not  be  laid  on  this  argument,  as  it  is  not  yet  certain  that  the  fun  is  to  be  confidered  in 
his  true  place  at  the  epoch. 

The  moon’s  mean  place  calculated  by  Mayer’s  tables,  on  a fuppofition  that  her 
motion  has  always  been  the  fame  as  at  the  beginning  of  this  century,  is  at  the  epoch 
in  ioj..o°..5  T.-16"..  But  as  her  angular  motion  in  one  age  is  according  to  Mayer  9" 
greater  than  in  the  preceding,  in  4801  years  there  mull  have  been  an  acceleration, 
amounting  to  5°..45'..44''.  By  adding  this  to  the  preceding,  the  real  mean  place  is- 
ior..60..37'>  only  dilfering  37'  from  the  tables  of  Tirvalore,  which  could  not  therefore 
have  been  made  but  from  adtual  obfervation. 

That  the  aftronomy  of  the  Brahmins  'is  not  derived  from  that  of  the  Greeks, 
Arabians,  Perfians,  or  Tartars,  is  evident  from  the  comparifon  made  by  Bailly  be- 
tween them.  By  the  tables  of  Ptolemy,  the  longitude  of  the  fun  at  the  epoch  is- 
io°..2i'..i5',  and  that  of  the  moon  greater  than  thofe  in  the  Indian  tables. 

They  differ  from  the  tables  of  Ulugh  Beig  in  the  place  of  the  fun  i°..3o',  and  in  that' 
of  the  moon  6°. 

But  to  return  to.the  moon’s  acceleration.  The  tables  of  Tirvalore,  if  their  anti- 
quity is  properly-  determined,  ought  to  make  the  moon’s  mean  motion  much  flower 
than  at  prefent.  Her  motion  for  4383  years  94  days  from  the  epoch,  is  ys*.20..d..j'r 
or  9j..7q..45'..i"  from  the  vernal  equinox.  By  the  tables  of  Mayer,  it  is  greater  by. 
2°. .42'.. 4",  a quantity  far  Ihort  of  that  afligned  by  Mayer  to  the  acceleration.  By 
the  tables  of  Chrifnabouram,  the  motion  in  the  fame  time  is  3°..2..(o'  lefs  than  in' 
thofe  of  Tirvalore.  Hence  we  may  conclude  with  Bailly,  that  the  former  are  more' 
ancient  than  the  latter  tables,  and  the  tables  of  Chrifnabouram  make  the  moon’s- 
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motion  lefs  than  Mayer’s  by  5°. .44'..  14',  which  is  therefore  their  quantity  of  accele- 
ration. This  acceleration  on  Mayer’s  principles,  that  is,  by  calculating  how  much 
the  angular  motion  of  the  moon  muft  have  been  lefs,  if  her  velocity  had  all  that  time 
been  uniformly  the  fame  as  in  the  prefent  century,  is  5°..43'..7",  that  is,  only  i'..y'  lefs 
than  that  by  the  tables  of  Chrilnabouram.  Hence  we  may  infer,  that  one  fet  of  tables 
is  not  lefs  ancient  than  the  Calyougham,  and  the  other  cannot  be  later  than  20C0  years 
before  the  Chriftian  era. 

This  coincidence  between  the  aftronomy  of  India  and  Europe,  founded  on  the 
moon’s  acceleration,  is  very  remarkable.  De  la  Place  has  proved  that  it  is  indirectly 
produced  by  the  action  of  the  planets  on  the  earth,  by  which  its  eccentricity  is  alter- 
nately increafed  or  diminifhed,  and  the  difturbing  forces  on  the  moon  are  rendered 
more  variable.  In  a courfe  of  ages  the  moon’s  motion  will  be  as  much  retarded  as 
accelerated,  but  from  the  llownefs  of  its  changes,  her  motion  has  been  conftantly 
accelerated  for  a longer  period  than  that  to  which  the  obfervations  of  India  extend. 

By  the  formula  given  by  De  la  Place,  the  acceleration  for  4383  years  from  the 
beginning  of  the  Calyougham,  is  greater  by  17'.. 3 9'  than  that  by  Mayer’s  rule,  and 
conlequentiy  greater  by  16'.. 3 2"  than  that  deduced  from  the  tables  of  Chrifnabouram. 
This  coincidence  is  {till  fufficient  to  afford  a ftrong  confirmation  of  the  accuracy  of  the 
theory,  and  the  authenticity  of  the  tables:  and  thus  obfervations  made  in  India,  when 
Europe  was  in  a ftate  of  barbarifm,  are  confirmed  by  inveftigations  into  the  effe&s 
of  gravitation  five  thoufand  years  after  in  Europe,  and  afford  the  moll  ftriking 
example  of  the  progrefs  and  vicifiltude  of  fcience,  which  the  hiftory  of  mankind  has 
yet  exhibited. 

In  the  tables  of  Tirvalore,  the  tropical  year  confifts  of  being 

1'.. 46''  longer  than  that  of  De  la  Caille.  From  the  theorem  of  De  la  Grange,  on  the 
variation  of  the  length  of  the  tropical  year,  it  appears  that  the  .year  3 102  before 
Chrifb,  was  40 T longer  than  the  year  at  the  beginning  of  the  prefent  century.  The 
year  therefore  in  the  tables  is  too  great  by  1..5T.  But  if  we  fuppofe  thefe  obfer- 
vations to  have  been  made  in  the  period  of  2400  years  immediately  preceding  the 
Calyougham,  to  which  the  Brahmins  often  refer,  and  that  the  inequality  of  the  pre- 
cefiion  of  the  equinoxes  increafes  as  we  go  back,  as  the  fquare  of  the  times,  the 
length  of  the  year  1200  years  before  the  Calyougham,  was  365^.. 5/?.. 50'.. 41"  nearly 
as  in  the  tables.  Hence  the  determination  of  the  folar  year  was  made  4300  years 
before  the  Chriftian  era. 

This  argument  cannot  however  be  relied  on,  as  we  a,re  not  at  liberty  to  fuppofe, 
that  the  preceffion  of  the  equinoxes  increafes  in  the  above  mentioned  ratio.  By  De  la 
Grange’s  formula  it  appears,  that  the  folar  year  was  longer  at  the  beginning  of  the 
Calyougham  than  it  has  ever  been  fince,  or  than  it  had  been  for  many  ages  before. 
It  was  then  40'L  longer  than  at  prefent:  5500  years  before  Chrift  it  was  only  29'' 
longer  than  at  prefent,  inftead  of  2'.. 50",  which  is  the  refult  of  Bailly’s  fuppofition. 
During  the  intervening  period  of  2400  years,  the  variation  was  between  thefe  two 
quantities,  if  we  cannot  reduce  the  error  of  the  tables  to  lefs  than  1..5".  The  fmall- 
nefs  of  this  error  is  favourable  to  the  antiquity  and  accuracy  of  the  Indian  aftronomy. 

The  greateft  equation  of  the  fun’s  centre  is  in  the  tables  2°. .10'.. 32".  At  prefent, 
according  to  De  la  Caille,  it  is  1 5 5'-^  or  15’  lefs  than  with  the  Brahmins.  De  la 

Grange  has  ihewn,  that  this  equation  is  fubjedb  to  alternate  diminution  and  increafe, 
and  has  been  diminifhing  for  ages.  In  the  year  3 102  before  our  era  ic  was  2°..6'..28"A, 

or 
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or  only  4'  lefs  than  by  the  tables.  By  the  fame  formula  4300  years  before  Chrift,  it 
was  20. .8'..  1 6",  and  by  giving  this  antiquity  to  the  Indian  aftronomy,  the  error  in  the 
equation  is  only  2. 

The  Brahmins  make  the  obliquity  of  the  ecliptic  24°.  By  adding  according  to  Do 
la  Grange’s  formula  22'.. 3 2'  for  the  variation,  to  the  obliquity  in  1700,  that  is,  to 
230..28'..4i'',  we  have  23°..$  1'..  13'  for  the  obliquity  in  the  year  3102  before  Chiift. 
1200  years  before  this  period  it  was  23°..^ fo  that  the  error  of  the  tables  on 
the  latter  fuppofition  does  not  much  exceed  2. 

Hence  from  the  coincidence  of  thefe  three  quantities,  the  length  of  the  tropical  year, 
the  equation  of  the  fun’s  centre,  and  the  obliquity  of  the  ecliptic,  we  may  reafbnably 
refer  the  antiquity  of  the  Indian  aftronomy  to  the  year  3102  before  Chrift,  or  to  a 
period  ftill  more  ancient. 

In  the  tables  of  Chrifnabouram,  the  mean  motions  of  the  planets  are  given  with 
confiderable  accuracy,  and  in  each  are  diftinguifhed  two  inequalities  called  the  fchigram 
and  the  manda.  The  firft  is  the  fame  with  wlvat  we  call  the  parallax  of  the  earth’s 
orbit,  and  its  magnitude  is  affigned  by  a law,  which  approaches  very  nearly  the 
truth.  The  other  inequality  coincides  with  that  of  the  planet’s  centre,  is  given  very 
near  the  truth  for- all  except  Mercury,  and  varies  as  the  fine  of  the  planet’s  diftance 
from  its  aphelion. 

To  correft  the  mean  place  of  a planet,  their  rules  are  fingular.  For  a fuperior 
planet,  they  do  not  ufe  the  mean  anomalv,  as  the  argument  for  finding  out  the  equa- 
tion manda,  but  of  that  anomaly  corrected  firft  by  half  the  equation  fchigram,  and 
afterwards  by  half  the  equation  manda.  By  the  equation  of  the  centre,  obtained  with 
this  argument,  the  mean  longitude  is  corretffed,  and  its  true  heliocentric  place  found, 
and  by  applying  the  parallax  of  the  annual  orbit,  the  geocentric  place  is  obtained. 

For  the  inferior  planets,  the  equation  manda,  or  of  the  centre  is  applied  to  correct 
not  the  mean  place  of  the  planet,  but  that  of  the  fun,  to  which  is  applied  the  equation 
fchigram,  involving  the  planet’s  elongation  from  the  fun,  and  thus  giving  the  geocen- 
tric place.  Hence  the  centre,  about  which  the  inferior  planets  revolve,  has  the  fame 
apparent  mean  motion  with  the  fun,  but  its  other  properties  are  not  determined. 

Thefe  tables  have  a reference  to  the  great  epoch  of  the  Calyougham,  at  which 
time  all  the  planets  were  in  conjunftion  with  the  fun  in  the  beginning  of  their  move- 
able  zodiac.  According  to  our  tables  there  was  fuch  a conjunction  of  all  except 
Venus,  but  they  were  not  fo  near  as  reprefented  in  the  Indian  aftronomy,  which  in 
this  inftance  was  probably  perverted  by  fome  fuperftkious  notions,  relating  to  the 
beginning  of  the  Caliougham. 

The  aphelion  of  Jupiter  fuppofed  in  the  tables  to  have  a retrograte  motion  of  15°  in 
200000  years,  was  at  the  epoch  of  1491  in  $s..  2 10..  40'..  20"  from  the  beginning  of  the 
zodiac;  therefore  in  the  year  3102  before  Chrift,  it  was  in  3s.. 27°  from  the  equinox. 
By  De  la  Lande’s  tables,  it  is  only  3.1..  160.. 48'. .58'.  From  one  of  De  la  Orange's 
formulas  it  is  3S..  260 ..50..40.  So  fmall  a difference  is  eafily  to  be  accounted  for  in 
calculations  5000  years  diftant  from  one  another. 

According  to  De  la  Lande,  the  equation  of  Saturn’s  centre  is  at  prefent  6°. .23'..  19, 
and  by  applying  one  of  the  formulas  above-mentioned,  3102  years  before  Chrift,  it 
was  70. .41'.. 22'.  The  Brahmins  make  it  70.. 39'.. 44,  lefs  than  the  preceding  equa- 
tion by  only  T..38'. 

The  equations  of  the  other  planets  are  not  given  with  equal  accuracy,  but  it  is  to 
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be  obferved  that  the  two  great  geometers,  who  lhare  between  them  the  glory  of  per- 
fecting the  theory  of  difturbing  forces,  have  each  contributed  to  eftablifh  the-  anti- 
quity of  the  Indian  aftronou.y. 

De  la  Place  has  dtfeovered,  that  from  the  mutual  aft-ion  of  Jupiter  and  Saturn  on 
each  other,  there  are  periodical  inequalities  in  them,  one  not  lefs  than  877  years,  fo 
that  the  mean  motion  muft  be  different,  if  determined  by  obfervations  made  in  dif- 
ferent parts  of  thofe  periods.  “Now  I find,  fays  he,  by  my  theory,,  that  at  the 
<c  Indian  epoch  of  3102  years  before  Chrift,  the  apparent  and  annual  mean  motion 
“ of  Saturn  was  1 2d.  13'..  14",  and  the  Indian  tables  make  it  I2°..i3'..  13".  In  like 
“ manner  I find,  that  the  annual  and  apparent  mean  motion  of  Jupiter  at  that  epoch  . 
« was  30°. .,20'.. 42",  precifely  as  in  the  Indian  aftronomy,” 

d hus  from  the  agreement  of  nine  agronomical  elements,  with  the  difeoveries  made 
in  the  theory  of  gravity  in  modern  times,  and  with  which  the  Brahmins  do  not  appear 
to  have  been  at  all  acquainted,  we  may  infer  that  the  obfervations  muff  have  been 
made  3000  years  before  the  Chriftian  era.  But  left  it  fhould  be  fuppoied  that  they 
might  have  fome  relation  to  the  Greek  aftronomy,  let  us  examine  the  geometrical, 
principles  employed  in  the  conftrudion  of  the  tables. 

To  find  the  time  of  the  fun’s  continuance  above  the  horizon  on  the  day  of  aneclipfe,.„ 
they  obferve  the  fhadow  of  a gnomon  on  the  day  of  the  equinox,  whole  height  as  well 
as  the  length  of  the  lhadow  is  divided  into  729  equal  parts.  At  the  end  of  the  firft. 
month  after  the  equinox,,  the  day  exceeds  twelve  hours  by  one  third  of  this  number  in 
minutes,,  it  increafes  four-fifths  during  the  fecond  month,  and  one-third  during  the 
third  month.  Here  it  is  fuppofed,  that  the  fame  ratio  every  where  exifts  between  the 
arch,  meafuring  the  increafe  of  day  at  any  place,  and  the  tangent  of  the  latitude,  which 
may  hold  in  places  of  low  latitude,  but  in  others  would  lead  to  errors  too  confider- 
able  to  elcape  obfervation.*  As  from  the  former  rules  we  are  enabled  to  afeertain 
the  time  of  their  formation,  we  may  from  this  circumftance  conclude,  that  the  place 
in  which  they  were  made,  was  certainly  Hindoftan,  and  that  the  knowledge  of  the 
Brahmins  in  fpherical  trigonometry  was  not  inconfiderable. 

Having  thus  obtained  the  variations  in  the  length  of  the  day,  or  the  afcenfional 

differences 


* Let  O — obliquity  of  the  ecliptic jc  — excels  of  the  femidiurnal  arch  -on  the  longed  day  above  an 
arch  of  90°,  then  fin.  x = tan.  O X tan.  lat.  If  G = height- of  gnomon,  and  S = length  of  (hndow  on 
S S-  S tan  O3  -j-  S3 

the  equinoctial  day,  — = tan.  lat.  and  fin.  = tan.  OX  — »•.*.*  =tan.  O X 1 b 
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tan. J-  &c.  or  in  minutes  of  time  reckoned  after  the  Indian  manner  x = 572,957  X 
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S 

(tan.  OX  — 4"  &c.) 
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If  O = 24°  tan.  0=  ,4452,  and  the  firft  term  of  the  formula  gives  x = 572,957  X, 


4452S 
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— the  fame  as  with  the.  Brahmins.  Their  rule  reduced  into  a formula  is  2*  = 720  — 
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S , S 

512  — orx  = 256  — ..  The  error  by  omitting  the  reft  of  the  terms  will  not  at  the. 
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tropics  exceed  .1',  and  in  latitude  450  would  amount  to  8'» 
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•differences,  they  apply  them  to  know  the  point  of  the  ecliptic  on  the  horizon,  at  the 
time  of  an  eclipfe.  A table  of  the  right  afcenfions  in  time  of  the  points  of  the  ecliptic 
is  calculated,  to  which  the  afcenfional  differences  are  applied,  for  the  time  each  fign 
takes  to  defcend  below  the  horizon  of  the  place.  This  ta'ple  is  calculated  only  for  the 
beginning  of  each  fign,  and  is  only  carried  to  minutes  of  time,  but,  as  far  at  it  goes, 
is  done  with  perfect  accuracy. 

To  find  the  femiduration  of  a folar  eclipfe,  they  fubtradt  from  the  fquare  of  the  firm 
of  the  femidiameters  of  the  fun  and  moon,  the  fquare  of  a line  drawn  perpendicular 
from  the  centre  of  the  fun  on  the  moon’s  path,  and  then  extract  the  fquare  root  of  the 
remainder  for  the  meafure  of  the  femiduration.  Thefe  fteps  prefuppofe  an  accurate 
conception  of  the  nature  of  an  eclipfe,  and  the  knowledge  which  Pythagoras  may  have 
derived  from  India,  that  the  fquare  of  the  hypothenufe  of  a right  angled  triangle  is 
equal  to  the  fum  of  the  fquares  of  the  fides. 

For  the  fun’s  apparent  diameter,  they  take  four-ninths  of  his  diurnal  motion,  and 
for  the  moon’s  one  twenty-fifth  of  her  diurnal  motion.  The  diameter  of  the  fedcion 
of  the  fhadow  of  the  earth,  at  the  diftance  of  the  moon,  is  fuppofed  five  times  that  of 
the  moon.  The  apparent  diameters  of  the  fun  and  moon  vary  as  their  angular  velo- 
cities, a miftake  without  the  ufe  of  telefcopes  not  eafily  to  be  obferved. 

In  the  rule  for  finding  the  difference  between  the  true  and  apparent  conjunction  at 
the  time  of  a folar  eclipfe,  is  a calculation  of  the  moon’s  parallax,  in  which  the  parallax 
in  right  afcenfion  is  fubftituted  for  that  in  longitude,  an  error  which  would  have  been 
avoided  by  an  acquaintance  with  the  writings  of  Ptolemy.  From  this  they  find  the 
parallax  in  latitude  by  fimilar  triangles,  making  the  firft  to  the  laid  as  25  to  2,  or 
nearly  as  radius  to  the  tangent  of  the  inclination  of  the  moon’s  orbit  to  the  plane  of 
the  ecliptic.  From  thefe  rules,  though  fimple  and  made  fo  long  back,  there  is  a 
near  approach  to  accuracy  in  their  calculation.  In  , two  eclipfes  of  the  moon  obferved 
by  Le  Gentil,  their  error  did  not  exceed  23'  of  time,  and  in  the  duration  and  mag- 
nitude they  came  ftill  nearer  the  truth*. 

In  the  tables  of  Siam,  the  equations  of  the  centres  of  the  fun  and  moon  are  cal- 
culated only  for  a few  points  of  the  orbit,  and  in  thofe  of  Chrifnabouram  the  equation 
is  given  for  every  degree  of  the  mean  motion.  From  the  former  we  cannot  tell  what 
deviation  there  might  be  from  the  rule  of  its  varying,  as  ,the  fine  of  the  diftance  from 
the  apogee  ; from  the  latter  it  appears  to  have  a fmall,  but  regular  variation  from  this 
law,  being  greateft,  though  then  not  a minute,  when  the  argument  is  30°.  The 
fun’s  equation  when  greateft,  or  at  900,  .is  2°.. icfi.32",  therefore  at  30°,  it  ought  to 
be  half  of  this,  or  16".  It  is  however  The  above  mentioned  pro- 

portion was  therefore  not  intended  to  be  followed,  efpecially  as  the  difference  be- 
tween the  numbers  computed  by  that  rule,  and  thofe  in  the  tables,  decreafe  re- 
gularly from  the  point  of  30°  both  ways,  till  they  vanilh  at  the  end  of  the  quadrant. 
The  fame  obfervation  applied  to  the  tables  of  Narfapur,  and  the  moon’s  equations, 
with  this  remarkable  circumftance  in  the  latter,  that  the  differences  between  the 
numbers  calculated  by  Caffmi’s  rule,  and  thofe  in  the  tables,  are  not  greater  than 
thofe  of  the  fun.  The  equations  of  the  other  planets  are  alfo  greater  than  the  ratio 
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* The  place  of  the  moon’s  node  is  called  the  place  of  the  dragon,  literally  tranflated  by  Le  Gentil,  la 
lnne  offenfce  du  dragon.  It  is  remaikable.  that  with  us  it  lhould  be  called  cauda  draconis.  Some  of 
their  terms  are  however  more  rational.  The  precclTton  of  the  equinoxes  is  called  ayanangfam  from 
ayanam  a coutle,  and  angfam  an  atom. 
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of  the  fines  of  the  argument  requires,  the  excefs  being  greated  at  30°,  and  amount- 
ing to  fome  minutes  for  Saturn,  Jupiter,  and  Mars,  and  in  the  laid  it  is  the 
greated. 

In  fearching  for  an  hypothefis  to  account  for  this  leries  of  fmall  differences,  that  of 
a double  eccentricity  correfponds  fo  nearly  to  the  tables,  that  there  is  little  doubt  of 
their  being  conftrutded  on  this  principle.  The  argument  in  the  table  bears  very 
nearly  the  fame  proportion  to  the  correfponding  numbers,  as  die  anomaly  of  the 
eccentric  does  to  the  equation  of  the  centre.  Suppofing  a circular  orbit,  and  an 
uniform  angular  motion  about  a point  not  the  centre  of  that  orbit,  but  as  didant  from 
it  on  one  fide  as  the  earth  is  on  the  other,  the  anomaly  of  the  eccentric  is  the  angle, 
which  in  fuch  an  orbit,  the  line  drawn  from  the  planet  to  the  centre  makes  with  the 
line  drawn  from  thence  to  the  apogee,  with  this  angle  the  argument  in  the  Indian 
tables  coincides.*  And  as  this  fuppofition  is  applicable  to  the  five  planets,  making  an 
allowance  for  the  error  made  in  the  ufe  of  the  lchigram  or  parallax  of  the  annual  orbit, 
the  conclufion  to  be  drawn  is,  that  the  orbit  of  each  of  them  in  this  aftroncmy  is  a 
circle,  the  earth  not  being  in  its  centre,  and  diat  the  angular  velocity  of  the  planet  is 
uniform  about  a certain  point,  as  far  from  that  centre  on  the  one  fide,  as  the  earth  is 
on  the  oppofite. 

From  this  hypothefis  we  are  naturally  led  to  remark  the  affinity  between  the  fydera 
of  the  Brahmins,  and  that  of  Ptolemy.  It  may  be  quedioned  v/hether  this  arole  out 
of  the  nature  of  die  fubjeft,  or  in  confequence  of  fome  communication  between  the 
adronomers  of  India  and  Greece. 

The  fird  endeavour  to  explain  the  phenomena  of  die  heavenly  bodies  was,  by 
fuppofing  them  to  revolve  uniformly  in  circles,  of  which  the  earth  was  the  centre. 
The  infufficiency  of  this  hypothefis  would  naturally  difplace  the  earth  from  the  centre 
to  fome  didance  from  it,  and  the  hypothefis  of  the  equant  would  in  every  country, 
where  alfronomy  and  geometry  had  not  advanced  beyond  a certain  point,  iucceed  to 
that  of  a fimple  eccentric  orbit.  But  that  the  Indians  did  not  derive  it  from  Greece 
will  appear  from  feveral  circumdances  attending  this  hypothefis  in  their  tables. 
Fird,  it  is  applied  by  them  to  all  the  heavenly  bodies,  to  the  fun  and  moon  as  well 
as  the  planets.  In  the  Ptolemaick  fydem,  it  extends  only  to  the  latter,  idly.  The  . 
ufe  made  of  the  anomaly  of  eccentric  as  the  argument  of  die  equation  of  the  centre  is 
peculiar  to  the  Indian  adronomy.  Ptolemy’s  tables  of  that  equation  for  the  planets, 
though  proceeding  on  the  fame  hypothefis,  are  arranged  in  a manner  entirely  different, 
and  have  for  their  argument  the  mean  anomaly.  But  if  the  refemblance  between  the 
two  fyftems  were  dill  greater,  and  mud  be  afcribed  to  a communication  between  the 
authors  of  them,  that  communication  is  more  likely  to  have  gone  from  India  to 
Greece,  than  in  the  oppofite  direction. 

In  the  tables  of  the  planets,  the  equation  fchigram  anfwering  to  the  parallax  of 
the  earth’s  orbit,  is  found  by  the  refolution  of  the  triangle,  whofe  fides  are  the 
abidances  between  the  earth,  fun  and  planet,  and  if  we  compute  it,  we  final!  find 
the  angle  fubtended  by  the  earth’s  didance  from  the  fun,  coinciding  very  nearly 
with  the  fchigram.  The  argument  of  this  equation  is  the  difference  between  the 
mean  longitude  of  the  fun  and  of  the  planet.  The  orbits  are  fuppofed  circular,  but 

whether 

* I.ct  x be  the  equation  of  the  centre,  <P  the  anomaly  of  the  eccentric,  t the  eccentricity  of  tire  orbit,  or 

2'3  fin.  3 2 e5  fin.  $<p 

tiie  tangent  of  half  the  greatefl  equation,  then  x — 2&.  fin.  © -p  — — p— h &c. 
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whether  the  inequality  in  queftion  arofe  from  the  motion  of  the  earth,  or  of  the  planet 
in  an  epicycle,  the  centre  of  which  revolves  in  a circle,  is  left  undetermined.  1 he  pro- 
portional diftances  of  the  planets  from  the  earth  and  fun,  deduced  from  thefe  equations, 
are  not  far  from  the  truth. 

T hough  we  cannot  from  thefe  tables  difeover  exaff  ly  the  proportion  of  the  dia- 
meter of  a circle  to  its  circumference,  according  to  the  Hindoos,  yet  we  find  from 
a pafiage  in  the  Ayeen  Akbery,  that  they  approximated  very  nearly  to  the  truth. 
They  make  it  to  be  as  1250  to  3927,  differing  little  from  that  ofMetius,  113  to  355, 
and  being  the  fame  with  one  equally  remarkable,  that  of  1 to  3,1416.  To  difeover 
this,  the  infeription  of  a polygon  of  768  Tides  in  a circle,  with  atleaftnine  extractions 
of  the  fquare  root,  each  as  tar  as  ten  places  of  decimals,  was  neceffary.  This  muft 
have  been  done  in  India,  for  the  Greeks  left  nothing  more  accurate  than  the  theorem 
of  Archimedes : and  Metius  and  Vieta  flourifhed  only  at  the  time  when  the  inftitutes 
of  Akbar  were  collected  in  India. 

On  the  whole,  the  following  conclufions  appear  to  be  eftablifhed. 

1.  The  obfervations,  on  which  the  aftronomy  of  India  is  founded,  were  made 
more  than  three  thoufand  years  before  the  Chriftian  era  ; and  in  particular,  the  place 
of  the  fun  and.  moon,  at  the  beginning  of  the  Calyougham,  were  determined  by  affual 
obfervation. 

2.  Though  the  aftronomy,  which  is  now  in  the  hands  of  the  Brahmins,  is  fo 
ancient  in  its  origin,  yet  it  contains  many  rules  and  tables  that  are  of  later  conftruffion. 

3.  The  bafis  of  the  four  fyffems  of  aftronomical  tables,  which  we  have  examined, 
is  evidently  the  lame. 

4.  The  conftruffion  of  thefe  tables  implies  a great  knowledge  of  geometry,  arith- 
metic, and  even  of  the  theoretical  part  of  aftronomy. 

Such  conclufions  feem  to  follow  with  the  higheft  probability  from  the  faffs  which 
have  been  ftated.  The  whole  evidence  is  not  as  yet  before  the  public,  and  the  re- 
learch.es  of  our  countrymen  into  the  repolitories  of  Benares,  will  hereafter  confirm  or 
invalidate  thefe  obfervations. 


XIV.  On  the  Refolution  of  indeterminate  Problems.  By  John  Leslie,  A.  M. 

T'  H E objeff  of  this  paper  is  to  refolve  the  complicated  expreffons,  obtained  in 
the  folution  of  indeterminate  problems,  into  fimple  equations,  by  help  of  a 
fingle  principle,,  admitting  though  extremely  fimple  of  a very  extenfive  application. 

Let  A ><  B any  compound  quantity  — - CxD,  and  let  m be  any  rational  number 
affumed  at  pleafure.  Then  AxfflBc:  Cx?»Di  Suppofe  A — mD}  then  mB  — C 
C 

or  B — — . Thus  we  have  two  equations  of  a lower  dimenfion,  and  by  affuming 
m 

multiples  n and/),  we  have  four  equations  ftill  more  fimple:  Thus  an  higher' equa- 
tion admitting  of  divifors  will  be  refolved  into  thofe  of  the-firft  order,  the  number  of 
which  will  be  one  greater  than  that  of  the  multiples  affumed,  and  the  number  of  fim- 
ple  equations,  into  which  a compound  expreffion  can  be  refolved, . is  equal  to  the 
fum  of  the  exponents  of  the  unknown  quantities  in  the  higheft  term.  A problem 
therefore  can  be  foiyed  by  this  principle,  only  when  the  aggregate  fum,  formed  by 
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the  addition  of  the  exponents  in  the  higheft  terms  of  the  feveral  equations  propofed, 
is  at  lead  equal  to  the  number  of  the  unknown  quantities,  together  with  that  of  the 
aliumed  multiples. 

The  mode  of  applying  this  principle  is  illuftrated  by  feveral  inftances. 

I.  To  find  two  rational  numbers,  the  difference  of  the  fquares  of  which  fhall  be 
a given  number. 

Let  the  given  number  — ab. then  xz—yz  — ak  — (*+y)  (x— y).  Let  xA-y  — ma 
b l-\-my 

then  x — y — — by  the  ift.  equation  x = ma  — y and  by  ad.  x—  .«.  ma  — y = 

m m 

£ + my  mza  — b mza  -}-  b 

■■■■■  .\ — — —y.\x=  — . 

m im  2;;/ 

Suppofing  it  required  to  find  a number,  which  increafed  or  ditninifhed  by  10, 
produces  fquares.  This  number  is  either  xz  — 10  orjy2  + 10  .*.  xz—  yz  =5x4 
5^a+4 

x = . - let  m — 2 and  x = 6 .'.  the  number  is  26. 

am 

II.  To  find  two  numbers,  the  fum  of  whofe  fquares  is  equal  to  the  fum  of  two 
given  fquares. 

xz  + yz  — az  + bz  .*.  xz  — az  = lz  — yz  .*.  (#  + a)  {x  — a)  = ( b + ^)  ( b — y) 

b+y 

x + a = mb  — my  and  x — a = . By  the  ift.  x — mb  — my  — a by  the  2d. 

m ' 

ma + b-\-y  mzb — ima  —b  mza+imb  — a 

,A’  = — — .-.  mb  — my  — a — —————  y — - ■ . — — x = — ■" . 


If  a 


m 

5>  6 


1 0,  and  m = 1 y = 


m mz  + 1 mz  -T  * 

40—20—10  20+40—5 

— ==  2 and  x . — = 1 1 


5 5 

az  + 1 12  = 125  = 102  + 52. 

III.  To  find  two  rational  numbers,  whofe  fquares,  together  with  any  given  mul- 
tiple of  their  produdt,  are  equal  to  a given  fquare. 

xz  + yz  + bxy  — az  .*.  xz  + bxy  = az  — yz  .*.  x (*  + by')  — (a  + y)  ( a—y ) letx  + 
a-\-y  a-f-y  mz—i 

by  — ma  — my .*.  x = — — — .*.  .*■  = ma  — my  — by  = < ■ y — ■ — X a .*.  * 

am-\-b  m ■ m mz-\-mb+ 1 

•'  ■ ■ - + 
mz-\-mb-\- 1 

IV.  To  find  two  numbers,  fuch  that. each,  increafed  by  unit,  fhall  be  a fquare,  and 
their  fum  increafed  by  unit  a given  fquare. 

Let  the  numbers  be  *2  — 1,  and  yz  — 1 .*.  x~  — 1 +J2  ~ 1+1  = xz  + yz  — 1 = 
a%  .*.  xz  — 1 = az  yz  .*.  (*+  1)  ( x 1)  = (^+T)  (a  j)  •*•*+■  1 = ma  myt 
a +_y  a + y + m mz  a — im—a 

and  * — i = * = ma  — my^~  1 — .*.>  = “ : .*.  x 

m m mX  +1 

mz  + ima  — 1 


+ I. 


Let 
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4+32—1  32— 4— 8 

Let  a = 8,  m = 2 .*. -x  — = 7,  andjy  = = 4 ,\  the  numbers  are 

5 • 5 

48  and  15,  and  48+15  + 1 ==  64  82. 

Thefe  inftances  fufRciently  explain  the  mode  purfued  by  the  writer,  which  is  con- 
tinued in  feveral  problems. 

V.  To  find  two  fquares  which  diminifhed  by  unit  fhall  be  in  a given  ratio. 

VI.  To  find  a number,  fuch  that  if  given  multiples  of  it  be  increafed  by  given 
numbers,  the  produdt  of  the  fums  fhall  be  a fquare. 

VII.  To  find  rational  values  of  * and“jy,  in  the  general  quadratic  Aa 2 + *B  + C 

— 

Of  this  there  are  given  four  cafes. 

1.  When  the  firft  term  is  a fquare. 

Let  A = a 2 the  equation  becomes  az  xz  + B*  + C = yz  ,\  bx  + c = yz  — az  xz  fr 
{x  + J,  ) ,=  ( y + ax  ) ( yr-  ax). 

2.  When  the  third  term  is  a fquare. 

Let  the  equation  be  az  + B*  + tz  — yz  then  'iaxz  +.&*■  =yz  — c2  .*.  {ay  + b]i 
* = (y  + c)  {y  - c). 

3.  When  B2  — 4 AC  is  a fquare. 

be  a 

Let  jc2  + *+-  = Dx  E,  then  the  divifors  of  axz  + bx  + c are  — D and  n E„ 
a a n 

b c 

But  the  exceffes.  of  x above  the- roots  of  the  quadratic  *2+  — * + — 0 are  the 

Cl  & 

. ' be  ^+  Vo1 — 4 ac 

divifors  of  the  expreflion  **  + — * + — D = * + , and  E = * +r 

Cl  Cl  5L& 

b — W — 4 ac  

When  yfbz  — ^ac  is  a whole  or  fractional  number  the  expreflion 

b-\-  V b 1 — 


<ia 


ax'1  + bx  + c admits  of  refolution  and  the  divifors  are  — (x  + 


4 ac 


) and 


2 a- 


b + / bz  — 4 ac  _ ... 

71  {x  + thefe  being  found  the  folution  will  be  obtained  by  problem  VI, 

2 a 

4.  When  the -general  quadratic  can  be  refolved  into  factors,  if  diminifhed  by  x ; 
given  fquare. 

Let  {ex  +/)  ( gx  + h)  =jy2  — dz  then  (ex  +/)  ( gx  + h)  = {y  + d)  ( y — d). 

VIII.  Let  c and  d be  known  values  in  the  expreflion  axz  + b =yz,  and  from  thefe 
let  it  be  required  to  difeover  others. 

ax*  + b = yz,  and  acz  + b — dz  axz  — acz  — yz-*-  dz  .*.  (ax  — ac)  (x  + c)  = 
(y  + a ) (y  — d). 

IX.  To  find  two  rational  numbers,  the  fum  of  which  fhall  be  equal  to  a givers  ? 
number,  and  the  fum  of  their  fquares  a fquare. 

X.  To  o 
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X.  To  find  two  numbers,  who  fe,  fum  ftiall  be  a given  number,  and  the  product  of 
the  fums  formed  by  adding  given  numbers  to  them  a fquare. 

XL  To  find  two  numbers,  fuch  that  if  to  each  their  fum  and  difference  unit  be 
added,  tiie  numbers  refulting  fhail  be  fquar.es. 

. XII.  To  find  three  numbers,  the  product  of  any  two  of  which  increafed  by  unit, 
fnail  be  a fquaYe. 

XIII,  To  find  a cube,  which  fhail  be  equal  to  the  product  of  a fquare  by  a given 
number. 

XiV.  To  find  two  numbers,  the  fum  of  which  fnail  be  a given  fquare,  and  the 
fum  of  their  cubes  a fquare. 

— — nmo— «»»—  i 

XV.  A Riffertation  on  the  Climate  of  Ruffia.  By  Matthew  Guthrie,  M.  D.  Phy~ 
fician  to  the  Imperial  Corps  of  Noble  Cadets  at  Peter /bur g,  F.  R.  S.  6.  Pond,  and  Edin. 
With  two  Litters  from  bis  Excellency  M.  AEpimis , Courtf  of  State,  Knl.  of  the  Order 
of  ht.  Anne , &c.  Cdc. 

D,  R.  Guthrie  had,  in  the  fecond  volume  of  the  Medical  Commentaries,  men- 
■ tioned  a defign  of  tracing  the  effeds  of  a cold  climate  upon  the  human  body, 
and  had  publilhed  in  the  fixty -eighth  volume  of  the  London  Pnilofophical  Tranf- 
adions,  a Differtation  on  the  /Jntifeptic  Regimen  cf  the  Natives  cf  Rijfia , which  may  be 
tonfidered  as  in  feme  meafure  a part  of  this  plan.  In  trie  prefent  paper  he  proceeds 
diredly  to  the  execution  of  his  defign,  beginning  with  the  Fliftory  of  a Northern 
Climate  ; which  is  to  be  followed,  in  another  paper,  by  that  of  its  Phyfical 
Influence. 

In  drawing  up  this  Hiftory,  he  has  made  ufe  of  the  Meteorological  Regifler  kept 
in  the  Imperial  Academy  of  Sciences;  he  has  adopted  the  Academy’s  divifion  of  the 
year  into  two  feafons  only,  fummer  and  winter;  he  has  prefixed  to  each  feafon  an 
enumeration  of  the  common  phenomena  of  froft,  fnow,  rain,  &c.  he  has  founded 
his  calculations  on  a mean  of  fifteen  years,  and  he  has  added  to  the  regiller  the  com- 
parative degrees  of  Fahrenheit’s  and  Reaumur’s  thermometers,  anfwering  to  the 
•fcale  ofDe  Lifle. 

He  commences  with  an  account  of  the  Ruffian  Winter  with  the  common  phenomena 
attending  it.  This  feafon  generally  lafts  from  the  end  of  September  to  the  beginning 
of  May,  though  occafionally  with  the  interruption  of  fome  pleafant  weather  in  April. 
The  mean  period  of  the  duration  of  froft  and  fnow  is  from  Odober  9,  to  the  beginr 
v ning  of  May,  or  about  230  days.  The  term,  however,  of  the  rivers  remaining 
frozen,  by  which  the  real  Ruffian  winter  is  charade rifed,  is  only  from  November  27 
to  April  19,  or  160  Days. 

The  thick nefs  of  the  ice  in  the  Neva  in  February  is  about  three  quarters  of  a 
yard;  but  what  is  Angular,  it  has  not  loft  above  a third  of  this,  when  it  has  become 
fo  weak,  at  the  breaking  up  of  the  ice,  as  not  to  bear  a dog.  This  the  writer  imputes 
to  its  having  loft  its  cementing  principle ; for  he  has  remarked  its  ftrudure  to  be  that 
of  a mafs  of  long  folicl  cryftals  difpofed  perpendicularly,  refembling  the  pipes  of  an 
organ  ; fo  that  when  on  the  furface  it  feems  reduced  to  a pellicle,  it  ftill  retains  that 
confiderable  thicknefs  in  loofe  cohelion  under  the  water. 
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From  the  regifter  of  the  thermometer,  it  appears  that  the  greateft  cold  exceeds  24 
below  o of  Fahr.  and  that  the  medium  for  the  fix  winter  months  is  27  above  o in 
the  afternoon,  23  at  night.  The  medium  of  the  barometer  is  28.02  Paris  inches. 

The  prevailing  winds  are  weft  and  fouth. 

The  mean  quantity  of  melted  fnow  and  rain  does  not  exceed  about  five  Paris 
inches.  Hail  and  tempefts  are  both  rare.  The  Aurora  Borealis  appears  16  or  17 
times  in  the  fix  months.  Parheliums  and  Mock  Moons  are  pretty  frequent. 

During  the  fevere  froft,  the  air  is  extremely  eleCtric,  as  appears  from  the  great 
power  of  electrical  machines,  and  other  circumftances.  The  writer,  however, 
does  not  aftert  that  the  total  of  eledtric  fluid  in  the  atmofphere,  is  greater  in  winter 
than  in  fummer  ; but  that,  from  the  abfence  of  clouds,  ic  is  more  equally  diffufed 
through  the  air,  and  more  readily  drawn  from  it. 

He  obferves  that  much  lefs  is  fuffered  from  the  cold  in  Ruffia,  by  perfons  in  eafy 
circumftances,  than  might  be  imagined  from  the  feverity  of  the  froft;  the  fur  drefles, 
ftoves,  and  double  windows,  fufliciently  preferving  the  body  againft  its  influence. 
This  accounts  for  the  fadt,  that  natives  of  Peterfburg,  and  foreigners  who  have  long 
reflded  there,  complain  of  cold  during  the  winters  of  much  more  temperate  climates. 

The  feafon  of  fpring  fcarcely  exifls  in  Ruflia ; the  melting  of  the  ice  and  fnow 
being  almofl  immediately  fucceeded  by  fummer  heat. 

The  Ruffian  Summer  is  exadtly  the  oppofite  extreme  to  the  winter,  being  nearly  as 
hot,  as  that  is  cold.  One  reafon  for  this  great  degree  of  heat  is  the  almoft  perpetual 
prefence  of  the  fun  during  the  middle  of  fummer,  which  does  not  give  time  for  the 
cooling  of  the  earth  and  air ; hence  the  heat  is  more  oppreffive  than  in  fome  of  the 
hotteft  climates  in  the  fouthern  regions.  The  greateft  height  of  the  thermometer 
is  about  85  of  Fahr.  the  mean  heat  of  afternoon,  59;  of  night,  4.9.  The  mean 
height  of  the  barometer,  28.04  Paris.  The  weft  winds  are  predominant  in  this 
feafon  likewife.  The  quantity  of  rain  falling  in  the  fix  months  is  about  11  Paris 
inches.  On  trying  the  heat  of  the  water  in  a well  about  four  yards  from  the  furface, 
on  May  9,  when  there  was  ftill  fome  floating  ice  in  the  river,  it  very  nearly  coin- 
cided, with  the  mean  heat  of  the  climate  throughout  the  year.  The  ftate  of  the 
atmofphere  during  the  fummer  feafon  is  in  generally  pretty  fixed,  with  ferene  air 
both  day  and  night,  and  heavy  dews  from  the  fetting  to  the  rifing  of  the  lun.  The 
fultry  weather  is  obferved  to  have  a much  greater  debilitating  eifieCt  upon  foreigners 
than  natives,  which  is  attributed  to  the  conftant  ufe  made  by  the  latter  of  the  vapour 
bath,  extremely  heated,  and  to  their  clofe  and  ftoved  manner  ofliving  during  winter, 
accuftoming  them  to  endure  high  degrees  of  heat. 

The  two  letters  on  Electrical  and  other  Phenomena , by  M.  Alpinus , are  add  re  fled  to 
Dr.  Guthrie.  The  firft  begins  with  an  account  of  fome  remarkable  electric  appear- 
ances during  a very  ftrong  froft,  exhibited  by  Prince  Orloff,  and  the.  Grand  Duke. 
Sparks  were  plentifully  produced  from  the  hair  of  the  former,  when  combing,  and 
his  whole  body  became  ftrongly  eledtric.  His  Highnefs,  the  Duke,  throwing  him- 
felf  on  a bed,  covered  with  a damafk  quilt  laced  with  gold,  on  rubbing  it  with  his 
hands  in  all  directions,  appeared  to  fwim  in  fire,  flames  rifing  round  him,  darting  to 
the  gold  lace,  and  running  along  it  to  the  top  of  the  bed.  Prince  Orloff  likewife 
was  able  to  eleCtrify  himfelf  by  merely  whirling  a fable  muff  a few  times  round  his 
head.  " imilar  experiments  were  made  in  various  houfes  in  Peterfburg  during  the 
hard  froft.  M.  flip  in  us  makes  the  following  obfervations  on  thefe  faCts.  In  tire 
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firft  place,  nothing  indicates  that  the  air  contains  more  eledtric  matter  at  thefe  than 
at  other  times ; but  only  that  other  bodies  by  friftion  are  rendered  more  readily  and 
ftrorigly  eledtric.  All  to  be  accounted  for,  therefore,  is,  why  bodies  in  this  ftate  of 
atmofphere  become  in  a more  eminent  degree  than  ufual,  ideo-eledtric.  Now,  air 
is  a menftruum,  and  in  its  folution  of  water,  follows  the  ufual  law  of  folvents,  viz.  it 
holds  much  more  in  folution  when  hot  than  when  cold.  In  a great  froft,  therefore, 
the  air  is  in  the  dryeft  pofiible  ftate.  Such  air,  then,  admitted  into  a hot  chamber, 
will  attack  the  humidity  of  all  the  matters  it  meets  with  there,  and  render  them  un- 
commonly dry.  Air,  filk,  wool,  hair,  wood,  are  imperfeft  ideo-eleftrics,  and  alfo 
attradl  moifture.  But  water  is,  after  metals,  the  moft  perfeft  condu&or  of  the 
eledtric  fluid,  and  therefore  the  leaft  of  an  icleo-ele&ric.  The  bodies  above-enume- 
rated, therefore,  being  deprived  of  their  moifture  during  the  fevere  froft,  become 
much  better  ideo-eledtrics  than  common  j and  hence  have  a difpofition  to  become 
eafily  and  ftrongly  eledtric. 

A few  remarks  follow,  relative  to  M.  fEpinus’s  fuppofition  of  the  univerfal  repulfive 
force  of  bodies,  maintained  in  his  Tent  amen  Thecr.  Electric.  & Magnet.  They  are  to 
fhow,  that  the  theory  of  the  exiftence  of  two  diftindt  eledtric  fluids,  one  pofitive,  the 
other  negative,  is  not  different  from  his. 

The  fecond  letter  contains  an  idea  to  account  for  that  undefcribable  fenlation, 
confiding  of  a fort  of  laflitude  or  torpor  of  body  and  mind,  joined  with  reftleffnefs, 
which  is  always  experienced  after  fevere  cold  has  continued  fome  time.  This  con- 
jecture is,  that  the  drying  quality  of  the  cold  air  robs  the  human  body,  as  well  as 
other  bodies,  of  its  perfpirable  fluids,  and  perhaps  of  the  vital  fpirits  along  with 
them.  As  a remedy,  he  propofe.s  hanging  up  a wet  cloth  in  the  chamber. 
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3.  An  Account  of  Jome  extraordinary  Structures  on  the  Tops  of  Hills  in  the  Highlands ; 
•with  Remarks  on  the  Progrefs  of  the  Arts  among  the  ancient  Inhabitants  of  Scotland.  By 
Alexander  Fraser  Tytler,  Efi.  F.RM.  Edin . 

IN  a pamphlet  publifhed  in  the  year  1777,  by  Mr.  John  Williams,  mineral-engi- 
neer, and,  likewife,  in  a paper  tranfmitted  in  the  fame  year  to  the  fociety  of 
Antiquaries  of  London,  by  Dr.  James  Anderfon  of  MonldhiJl,  an  account  is  given 
of  certain  vitrified  materials,  on  the  fummits  of  feveral  hills  in  the  Highlands  of 
Scotland.  Thefe  gentlemen  agree  in  thinking  that  the  materials  in  queftion,  are  the- 
remains  of  fortifications,,  and  that  their  vitrification  was  produced  by  fire,  employed 
by  the  builders  for  the  purpofe  of  cementing  their  component  parts.-— On  the  other 
hand,,  the  Bifhop  of  Derry  and  Thomas  Weft,  Efq.  confidered  them  as  the  veftiges 
of  an  ancient  volcano,  and  feveral  members  of  the  Royal  Society  oT  London,  having 
examined  fpecimens  of  the  burnt  matter,  judged  them  to  be  real  lava  j.  while  the  late 
Andrew  Crofbie,  Efq.  member  of  the  Royal  Society  of  Edinburgh,  fuppofed  this 
lava,  and  the  whole  of  one  of  the  hills,  to  have  been  thrown  up  from  the  bottom  of 
the  fea  by  the  operation  of  inteftine  fire. 

The' writer  of  this  paper,  whofe  curiofity  was  excited  hy  thefe  different  opinions, 
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lias  examined  federal  of  the  hills  alluded  to,  and  now  communicates  the  refult  of  that 
examination;  which,  however,  relates  principally  to  Craig- Phadrick,  near  Invernefs. 

Craig-Phadrick,  fituate  about  a mile  to  the  north  of  Invernefs,  is  accefiible  on  the 
weft  by  a narrow  level  ridge,  which  joins  it  to  the  chain  of  hills  upon  Loch-Nefs  ; 
and  on  the  fouth-eaft,  by  an  eafy  afcent  from  the  high  grounds  above  the  town  of 
Invernefs.  On  approaching  it  from  the  level  ridge,  a deep  and  narrow  road,  cut 
through  the  rock  from  the  bottom  to  the  fummit,  fdrft  prefents  itfelf  to  view. 
Towards  the  middle  of  this  afcent,  a fmall  platform  appears  overhanging  the  road, 
on  the  edge  of  which  are  placed  four  enormous  (tones,  evidently  intended  to  block  up 
the  road  on  an  alarm  of  danger.  Near  the  fummit  of  the  hill  there  is  an  outward 
wall  furrounding  it,  the  remains  of  which  are  ftrongly  vitrified,  except,  for  about 
feventy  yards  on  the  north  fide,  where  the  rock  is  almoft  perpendicular,  and  the 
rampart  is  formed  of  only  dry  ftones  and  earth.  On  the  fide  towards  Invernefs, 
where  the  hill  is  more  accefiible,  there  is  a prodigious  mound  of  vitrified  matter, 
more  than  forty  feet  thick  ; and,  adjoining  to  it,  is  an  out-work,  confiding  of  two 
femi-circular  vitrified  walls,  with  a narrow  pafs  in  the  middle,  which  appears  to  have 
been  the  principal  entry  to  the  fort,  and  might  have  been  eafily  defended,  or,  on  the 
fhorteft  notice,  blocked  up  with  ftones  and  earth.  Ten  or  twelve  feet  within  this 
outward  wall,  there  is  another  wall  of  confiderable  thicknefs  and  height,  inclofing  a 
level  fpace  about  feventy-five  yards  long,  and  thirty  broad.  It  appears  to  have 
been  armed  with  four  bullions,  and  contains  evident  traces  of  artificial  operation. 

With  regard  to  the  nature  of  the  ftone  of  Craig-Phadrick,  it  feems  that  moft  of 
the  neighbouring  hills  are  compofed  wholly,  or  in  part,  of  the  fame  materials,  but  do 
not  exhibit  any  appearance  of  the  effects  of  fire.  The  ftone  itfelf  is  a mixed  mafs 
of  differently  coloured  granite,  greyifh  or  fpeckled  quartz,  and  the  common  white 
quartz.  Unlike  the  volcanic  tufas,  it  contains  neither  pumice  nor  burnt  matter,  but 
undergoes  a total  change,  and  buffers  an  imperfedl  vitrification,  when  expofed  to  fire. 
Of  bafaltes  likewife,  found  upon  all  volcanic  hills,  there  is  no  appearance. 

With  refpeCt  to  the  vitrified  matter  forming  the  outward  wall,  and  which  no 
where  appears  to  have  been  in  compleat  fufion,  our  author,  who  examined  fome 
other  fortified  hills  mentioned  by  Mr.  Williams,  obferves,  that  thofe  which  fhow 
marks  of  vitrification  feem  inconfiderable  in  number,  when  compared  with  thofe  that 
have  not  been  at  all  affected  by  fire ; and  infers  from  this  circumftance,  that  the 
partial  appearances  of  vitrification  are  not  proofs  of  an  ancient  mode  of  building, 
in  which  fire  was  employed  as  a cement,  but  its  accidental  effeCts  on  ftruClures  com- 
poled  of  combultible  and  fufible  materials. 

On  Craig-Phadrick  and  other  hills,  where  the  ftone  cannot  be  quarried  in  fquare 
blocks,  but  breaks  into  irregular  and  generally  fmall  fragments,  it  would  be  very 
difficult  to  form,  with  fuch  materials  alone,  a regular  ftru&ure  pofTeffing  fufficient 
ftrength,  and  it  is  conjectured  that  the  mode  of  raifing  a rampart  in  fuch  a fituation, 
was  by  driving  a double  row  of  flakes,  warped  acrofs  by  boughs  of  frees  laid  fo  clofely 
together  as  to  confine  the  materials,  fuch  as  wood,  earth  and  ftones,  of  all  kinds  and 
fizes,  which  might  be  collected  and  thrown  between  them.  Againft  a building  of 
this  nature,  fire  would  be  the  moft  formidable  engine  of  attack;  and,  if  employed  at 
a time  when  there  happened  to  be  wind  to  increafe  the  heat,  the  ftony  parts  would 
neceffarily  come  into  fufion,  and  produce  a mafs  of  vitrified  matter,  marking  the 
fituation  of  the  ancient  rampart.— -The  fteepnefs  of  the  rock  on  the  north  fide  of 
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Craig-Phadrick,  would  render  a drong  fortification  there  unneceffary ; and  a low  fence 
of  dones  and  turf  would  be  fufficient  to  prevent  the  cattle,  probably  confined  between 
the  two  walls,  from  falling  down  the  precipice. 

Refpedting  the  date  of  thefe  fortifications,  it  is  evident  (as  the  country  abounded 
in  lime-done,)  that,  when  they  were  reared,  the  ufe  of  mortar  was  unknown  : and 
that,  as  the  Romans  employed  mortar  in  all  their  buildings,  and  taught  the  Britons 
the  ufe  of  it,  they  mud  have  been  eredted  prior  to  the  Roman  edablifhments  in  the 
northern  parts  of  the  ifland ; that  is,  at  lead  fixteen  centuries  and  a half  ago.  How 
much  earlier  than  this,  is  uncertain ; but  the  civilization  introduced  by  the  Druids 
and  a Druidical  circle  of  large  dones  upon  Dun-Jardel,  (one  of  thofe  fortified  hills 
which  are  connected  with  Craig-Phadrick,)  feem  to  authorife  the  conjedlure  that  the 
date  of  its  fortifications,  and,  confequently,  of  all  the  red  of  the  fame  kind,  is  prior  to 
the  introdudtion  6f  the  Druidical  fydem,  or  the  vifitation  of  this  Ifland  by  the  Celtse 
of  Gaul ; for  there  appears  no  probability  that  thefe  hill-fortifications  were  necefiary 
under  fuch  government  as  that  arifing  from  the  influence  of  the  Druids,  and,  if  they 
had  been  eredled  after  the  abolition  of  Druidifm,  the  builders  would  have  made 
ufe  of  the  dones  of  this  circle,  which  were  well  fuited  to  the  purpofe,  indead  of 
being  at  the  immenfe  pains  of  procuring  materials  from  the  bottom  of  the  hill. — If 
this  conjedlure  be  well  founded,  it  carries  the  date  of  thefe  ftrudlurcs  to  a period  of 
antiquity  far  beyond  the  records  of  hidory. 


II.  Remarks  cn  fome  Pajfages  of  the  Sixth  Book  of  the  Eneid.  By  James  Beattie, 

L.L.D.  F.  R.S.  Edin. 

DR.  Beattie’s  chief  objedt  in  this  effay  is  to  illufirate  the  moral  and  theological 
lentiments  contained  in  that  part  of  the  tneid,  which  deferibes  the  defeent  of 
Eneas  into  the  world  of  fpirits.  YVith  thefe  illudrations  fome  critical  remarks  are 
joined,  and  the  efiay  concludes  with  a few  obfervations  on  the  gates  of  horn  and  ivory , 
which,  it  is  maintained,  are  not  in  this  indance  to  be  confidered  as  allegorical. 


III.  An  Effay  on  Rythmical  Meafures.  By  Walter  Young,  M.A.  F.  R.  S.  Edin . 

AMONG  the  internal  fenfes  which  are  the  fource  of  pleafure,  the  perception  of 
order  and  proportion  has  a principal  place.  With  refpedt  to  the  objedts  of 
hearing,  in  particular,  thefe  qualities  are  eflential  to  the  produdiion  of  pleafure.  In 
an  agreeable  fucceflion  of  founds,  order  and  proportion  take  place  in  two  different 
ways.  Upon  one  depends  tone,  or  the  relation  which  founds  bear  to  each  other  with 
regard  to  acutenefs  and  gravity;  upon  the  other,  their  rythm , cadence ,.  or  meafure . 
This  lad  is  the  mod  important,  fince  tones  without  meafure  can  give  no  pleafure  to 
the  ear;  whereas  an  artfully  difpofed  fucceflion  of  the  fame  tones,,  as  in  the  beating 
of  a drum,  is  capable  of  a confiderable  effedt.  Tone  is  the  province  of  the  mufician 
alone : Rythm  equally  of  the  mufician  and  poet,  and  in  fome  degree  of  the  profe 
writer.  It  may  be  difiinguifhed  into  mufical,  poetical,  and  profaic.  To  invedigate 
the  leading  principles  of  the  two  former  kinds  of  rythm  is  the  purport  of  the  pre- 
fent  Effay. 
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The  rythm  of  mufic  requires  a variety  of  proportions  in  the  duration  of  founds  ; 
but  to  produce  an  uniformity  amidft  this  variety,  they  muft  be  regulated  by  fome 
ltandard,  which  mult  be  a determined  portion  of  time,  of  which  every  found  muft 
be  an  aliquot  part,  or  multiple.  The  intervals  of  time  are  equal  or  unequal.  We 
can  by  habit  eafily  acquire  an  idea  of  equal  intervals,  and  we  can  divide  a,  fingle  in- 
terval into  a number  of  equal  parts.  The  eafieft  divifion  of  intervals  is  into  two, 
four,  and  fo  on  to  fixteen,  if  our  powers  of  quick  motion  will  permit.  The  divifion 
into  three  is  alfo  readily  attainable  by  pradtice,  and  by  its  means,  all  the  compounds 
of  binal  and  trinal  divifion.  Thofe  into  five  and  feven  are  difficult,  and  we  are  na- 
turally difpofed  to  halve  them  into  the  even  and  odd  numbers  of  which  they  are 
compofed. 

We  have  the  power  not  only  of  dividing  units  of  time  in  this  manner,  but  of 
forming  aggregates  of  them,  by  telling  off  equal'pcrccls  of  them  when  rendered  fen- 
fible  to  the  ear.  We  do  this  by  attending  particularly  to  the  firft  flroke  of  each  of 
the  parcels : a confequence  of  which  is,  that  it  appears  to  us  louder  or  flronger  than 
the  lubfequent  ones  of  the  fame  parcel,  though  in  fa£t  of  the  very  fame  ftrength.  The 
laft  of  the  parcel  for  the  fame  reafon  Itrikes  us  as  the  moll  feeble,  giving  the  impref- 
fion  of  a kind  of  break  or  paufe  betwixt  the  parcels.  When  we  count  off  the  parcels 
by  twos  and  fours,  it  makes  what  muficians  call  common  time  ; when  by  threes  and 
fixes,  triple  time.  We  alfo  poffefs  the  further  power  of  combining  certain  numbers 
of  thefe  parcels,  and  confidering  them  as  fomething  diftindf  from  what  went  before, 
and  is  to  follow.  The  parcels  by  which  we  firft  count  off  the  intervals  are  called 
bars;  and  combinations  of  thefe  bars  form  mufical  phrafes  or  ftiains.  The  firft  note 
of  every  bar  is  accented,  and  therefore  in  hearing  mufic  draws  the  attention  fo  as  to 
enable  us  to  difcover  how  many  intervals  are  contained  in  each  of  the  equal  parcels. 
Thus  a ltandard  or  fcale  is  conftrudted  in  our  minds,  by  which  we  gain  an  idea  of 
the  meafure. 

By  a fingle  interval  or  unit  of  time  is  underftood,  not  a certain  invariable  portion 
of  abfolute  duration,  but  a relative  magnitude.  The  fame  portion  of  time  may  be 
confidered,  on  different  occafions,  as  an  unit,  a multiple,  or  part.  Yet,  there  are 
certain  notes  in  the  performance  of  mufic,  that  are  always  confidered  as  fingle  dura- 
tion, of  which  all  the  longer  ones  are  aggregates,  anti  the  fhorter,  parts.  Thefe 
notes,  indeed,  in  different  movements,  differ  in  their  abfolute  duration  ; but  this  dif- 
ference is  within  certain  limits.  The  longeft  found  which  can  be  confidered  as  un- 
divided is  perhaps  hardly  equal  to  two  feconds,  nor  the  fhorteft  much  lefs  than  half 
a fecond.  That  rythmical  proportion  is  in  fad!  carried  on  by  means  of  the  two  op- 
pofite  operations  of  divifion  and  combination,  and  not  by  proceeding  uniformly  from 
one  extreme,  is  proved  by  experience ; the  time  of  a femibreve  being  marked  by 
four  uniform  motions  of  the  hand,  and  confidered  not  as  one,  but  as  four,  times;  and 
the  minute  founds  being  not  conceived  individually,  but  in  groups,  and  referred  to 
fome  longer  duration  of  which  they  are  aliquot  parts.  The  ancients,  indeed,  ac- 
counted their  fmalleft  time  as  the  unit;  but  it  was  not  lefs  than  that  of  a fhort  fylla- 
ble  in  pronunciation,  and  they  had  no  founds  in  their  fucceffions  which  bore  a 
greater  proportion  to  it  than  as  two  to  one. 

With  refpedt  to  the  rythm  of  poetry,  it  is  to  be  obferved,  that  fyllables  differing 
in  length  according  to  certain  proportions,  the  words  of  which  they  are  compofed 
are  capable  of  rythmical  arrangement.  A common  method  of  effecting  this,  is  to 
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form  the  words  into  parcels  according  to  certain  meafures,  and  write  them  out  in 
feparate  lines  in  order  that  they  may  be  perceived.  Poetical  rythm  is  neceflarily 
much  lefs  various  and  complicated  than  mufical,  but  it  is  founded  to  a certain  extent 
on  the  fame  principles,  having  its  intervals  or  units  of  time  regularly  divided  and 
combined,  its  accented  and  feeble  founds,  and  its  refts  and  paufes.  In  the  Greek 
and  Latin  languages,  the  proportion  between  long  and  fhort  fyllables  being  better 
afcertained  than  in  the  modern,  the  rythm  is  more  perfed  and  diverfified.  Tire 
verfes  are  parcelled  out  into  feet,  each  of  which  marks  out  a fingle  interval  of  time, 
but-  not  always  of  equal  length.  Their  duration  is  in  proportion  to  the  number  of 
fmalleft  times,  or  fhort  fyllables,  contained  in  each.  The  . units  of  time  of  which 
verfes  are  compofed  are  fome times  divided  into  twos  and  fours,  fometimes  into 
threes.  The  hexameter  verfe  is  an  inftance  of' the  former,  being  compofed  of  equal 
units  divided  into  fix  parcels.  When  the  parcels  of  any  rythmical  fuccelfion  exceed 
three  in  number,  we  are  always  difpofed  to  break  them  down  into  the  fmaller  mem- 
bers of  which  they  are  compofed,  which  is  the  origin  of  the  paufe  or  csefural  Hop 
in  verfes.  In  this  diyifion  of  verfes,  we  reft  with  mod  fatisfadion  upon  a long  fylla- 
ble,  and  begin  the  next  member  with  a fhort  and  feeble  one,  which  we  Hide  over, 
as  introdudtory  to  the  meafure.  In  the  Englifh  language,  the  accent  rather  than  the 
real  quantity  decides  the  arrangement  of  poetical  meafures,  accented  fyllables  having 
the  force  of  long  ones. 

In  the  fecond  part  of  this  Efiay  the  writer  begins  with  explaining  that  ftrudure  of 
meafured  founds  which  may  be  faid  to  give  a regular  and  perfed  rythm.  For  this 
purpofe  it  is  necefifary  that  all  the  units  be  equal  intervals  of  time,  and  that  their 
divifions  be  fimple  and  obvious.  It  is  further  neceflary  that  the  whole  fuccefiion  be 
made  up  of  parcels  of  fome  determined  number  of  units,  and  be  fo  contrived  that 
the  hearer  be  led  without  hefitation  to  adopt  that  number,  and  retain  it  to  the  end 
of  the  fuccefiion.  This  is  done  by  various  contrivances ; as  the  alternation  of  a parcel 
of  undivided,  and  a parcel  of  divided,  units ; the  interpofition  of  refts  or  paufes ; 
the  return  of fimilar  founds;  &c.  The  pleafure  is  alfo  enhanced  if  we  are  led  to 
join  three  or  four  of  thefe  parcels  together,  thus  forming  larger  combinations;  and 
the  rythm  is  ftill  more  perfed,  when  the  entire  piece  confifts  of  fome  fimple  and 
agreeable  number  of  fuch  aggregates.  This  is  the  conftrudion  of  thofe  pieces  of 
mufic  which  are  called  airs. 

From  this  perfed  and  regular  ftrudure  artifts  have  gradually  deviated  in  order  to* 
produce  variety.  They  firft  probably  diverfified  the  u.niform  movement  by  pairs 
and  double  pairs,  by  throwing  in  an  additional  pair,  and  thus  making  combinations 
of  three  or  fix  pairs.  Thence  they  readily  came  to  arranging  by  parcels  of  three 
units,  and  thus  the  fimple  triple  time  was  obtained.  The  divifion  of  the  unit  into 
three  parts  was  an  eafy  tranlition  from  this ; as  alfo  the  combination  of  (trains  into 
threes.  In  all  thefe  cafes,  however,  the  bars  or  firft  parcels  being  equal,  the  rythm 
would  be  regular.  The  leaft  offenfive  deviation  from  this  regularity  is  the  departing 
.occafionally  from  the  uniform  equality  of  the  {trains  or  larger  combinations.  This  is 
done  in  various  ways,  inftances  of  which  are  found  among  the  mufical  compofers ; 
and  all  may  be  ufed  with  good  effed.  But  changes  in  the  bars  themfelves,  or  fingle 
parcels,  are  always  fenfibly  felt,  and  when  improperly  introduced  never  fail  to  dif- 
pleafe.  They  may  be  made  either  by  increafing  or  diminilhing  the  unit,  and  thus 
making  the  movement  quicker  or  flower.  In  a Jong  piece  of  mufic  fuch  changes 
flcilfully  managed  tend  to  enliven  and  furprife. 


The 


AM  ESSAY  ON  RYTHMICAL  MEASURES. 


397 


The  preceding  obfervations  relate  to  mufic  ; but  to  a certain  extent  they  are  ap- 
plicable to  the  rythm  of  poetry.  If  the  time  of  a fhort  fyllabie  be  confidered  as  the 
unit  of  verfe,  the  feet  will  be  analogous  to  the  bars,  and  the  verfe,  to  the  ftrains, 
of  mufic,  and  the  ftanza  will  reprefent  the  entire  piece.  The  meafure  of  a verfe  is 
intimated  to  the  reader  by  writing  them  in  feparate  lines ; but  for  a hearer  fome 
other  contrivance  is  necelfary.  The  name  of  verfe  implies  return . This  is  produced 
by  the  return  of  fimilar  arrangements  of  long  and  fhort  fyilables,  the  return  of  fimilar 
founds,  and  by  paufes.  The  fimilarity  of  fucceffion  in  long  and  fhort  fyilables  may 
take  place  either  through  the  whole  line,  or  a part  of  it.  The  fir  ft  mode  being  de- 
fective in  variety,  the  fecond  has  been  more  generally  pradrifed  by  the  ancients,  as 
in  the  hexameter,,  where  the  fimilarity  occurs  at  the  end  of  the  line.  But  where  all 
the  feet  are  nearly  the  fame,  an  impreflion  of  the  meafure  is  given  by  the  tone  of 
voice  with  which  the  lines  are  read.  The  Englifh  verfe  of  ten  fyilables  muft  depend 
upon  a kind  of  paufe  at  the  end  of  the  line  for  its  meafure  ; and  hence  an  objection 
againft  blank  verfe,  in  reading  which  the  fenfe  will  often  prevent  any  perception  of 
the  meafure.  Rhyme,  or  a returning  found  at  the  end  of  a verfe,  ferves  to  mark 
out  the  meafure  more  plainly.  Verfes  may  be  formed  fo  as  to  give  the  impreflion,. 
not  only  of  equal  parcels  and  combinations,  but  of  diftinCt  aggregates  of  thofe  com- 
binations, which  is  effected  by  a return  of  like  cadences,  by  paufes,  and  by  rhyme. 
In  thefe  cafes  they  follow  the  model  of  perfeCt  and  regular  rythm.  They  may 
deviate  from  it  in  the  unequal  length  of  the  lines  j but  {till  if  they  are  all  compofed 
of  equal-timed  feet,  the  rythm  is  in  fome  degree  regular.  But  the  ancients  have 
fometimes  deviated  fo  far  as  to  compofe  the  different  lines  of  a ftanza  of  different 
timed  feet,  as  the  hexameter  and  iambic  ; nay  even  to  admit  different-timed  feet  into' 
the  fame  line  ; but  we  are  fo  ignorant  of  their  manner  of  pronunciation,  that  we  know 
not  what  accommodation,  they  employed  to  give  a diftinCt  impreflion  of  thefe  feet 
in  reciting. 


I Vr.  On  certain  Analogies  obferved  by  the  Greeks ,,  in  the  ufe  of  their  Letters,  and  particularly- 
of  the  Letter  Sigma . By  Andrew  Dalzel,  M.  A.  &c. 

IN  m introduction  to  the  obfervations,  which  are  chiefly  confined  to  the  letter 
- figma,  the  author  remarks,,  that  one  of  the  moft  obvious  difpofitions  between 
man  and  other  animals  is  the  power  of  articulating  founds.  Hence  the  expreflion  in* 
Homer  and  Hefiod,  ^spoTTs;  xvQgijircH,  men  having  an  articulate  voice ; y.ioo$  being  evi- 
dently compounded  of  to  divide,  and  oif,  the  voice. 

The  analyfis  of  thefe  articulate  founds,  or  fyilables,  into  their  conftituent  parts,  or 
Ample  elements,  or  letters,  muff  originally  have  been  a work  of  immenfe  in- 

genuity. And,  though  no  alphabet  contains  a fufficient  number  of  letters,  to  ex- 
prefs  every  articulate  found,  yet  they  are  fufficient  to  denote  all  the  requifite 
elementary  founds  in  their  refpeCtive  languages.  Letters  are  called  by  the  Greeks,. 
y^ctixixaroi,  things  written,,  derived  from  to  v/rite  : a word,  which  originally 

iignified  to  carve,  and  was  afterwards  applied  to  writing  in  general. 

It  has  been  wifhed,  that  to  obviate  the  inconvenience  arifing  from  the  variety  of 
languages  now  in  ufe.  a method  of  fpeech,  capable  of  being  conveyed  by  writing, 
had  been  invented,  which  at  leaft  every  polifhed  nation  might  have  been  able  to  adopt 
and  underhand.  But,  as  language  is  a fort  of  mutual  convention  among  thofe,  who' 

ufe. 
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ufe  it,  the  divifion  of  the  world  into  fo  many  different  nations,  renders  the  introduc- 
tion of  an  univerfal  language  quite  impracticable.  Hence  many  have  perifhed,  and 
-of  others  we  have  in  a great  meafure  loft  the  pronunciation,  but  are  ftill  able,  after  a 
confiderable  degree  of  pains,  to  underftand  the  meaning,  perceive  the  beauties,  and 
derive  effential  advantages  in  improving  and  polifhing  our  own  language. 

From  none  do  we  derive  greater  advantages,  than  from  that  of  the  ancient  Greeks. 
It  is  allowed  to  be,  even  in  its  minuteft  parts,  of  all  others  the  moft  complete  and 
beautiful.  To  inveftigate  the  nature  of  each  letter  would  lead  us  into  too  wide  a field, 
and  this  effay  is  deftined  more  particularly,  to  enquire  into  the  principal  ufes  of  the 
letter  figma. 

The  Dorians  differ  from  the  other  Greeks  in  calling  this  letter  Xxu,  as  we  learn 
from  the  firft  book  of  Herodotus,  Axpm;  pxtv  to  a-uv  xaAtsm  I uvts  Se  my/xx.  Hence  the 
horfes  branded  with  this  letter  are  called  by  Ariftophanes,  Xocy.<pogxi.  The  elemental 
found  of  this  letter  is  the  fame  as  denoted  by  the  Englifh  S,  in  the  words  fame,  defig- 
nation,  diftrefs.  “ The  Sigma  is  pronounced,  fays  Dionyfius  of  Halicarnaffus,  by 
tc  an  appulfe  of  the  tongue  to  the  palate,  while  the  breath  rufhes  through  the  middle 
‘c  part  of  it,  and  emits  a gentle  and  conftriCted  fibilation  about  the  teeth.”  The  name 
is  derived  from  <n£w,  to  hifs,  hence  it  has  been  called  the  ferpentine  letter,  and  fome 
have  fuppofed,  that  various  fnapes  of  a ferpent  have  been  copied  in  its  different  forms. 
Thefe  are,  tv/o  for  the  capitals  X,  C,  and  three  for  the  fmall  letters  <r,  Q,  c,  of  which 
the  laft  is  always  final.  '1  o comprehend  the  ufe  of  the  figma,  a fhort  view  of  the 
other  confonants  will  be  neceffary. 

Dr.  Wilkins  has  accurately  ftated  the  difference  between  vowels  and  confonants 
in  the  following  words.  " Thofe  letters  are  called  vocales,  vowels,  in  pronouncing 
“ of  which  by  the  inftruments  of  fpeech,  the  breath  is  freely  emitted,  and  they  are 
f<  therefore  ftyled  apert,  or  open  letters.  Thofe  letters  are  ftyled  confonants,  in  the 
“ pronouncing  of  which  the  breath  is  intercepted  by  fome  collifion  or  clofure 
<c  amongft  the  inftruments  of  fpeech,  and  for  this  reafon  they  are  ftyled  claufse 
<c  literae.”  The  feventeen  Greek  confonants  were  divided  into  eight  femi- 
yowels  and  nine  mutes.  “ Of  the  confonants,  fays  1 heodore  Gaza,  fome  are 
<c  femivowels  as  £,  £,  a,  [x , v,  , <r,  of  which  £,  £,  if,  are  double,  and  a,  ,u,  v,  g,  are 
“ immutable  and  liquid”".  Gaza,  from  the  authority  of  Dionyfius  the  Thracian, 
and  probably  of  Apollonius  Dyfcolus,  and  Conftantine  Lafcaris,  omit  <r  in  the  fub- 
divifion  of  the  femivowels  into  double  confonants  and  liquids.  Emanuel  Chryfoloras 
is  more  explicit.  c£  How  are  the  femivowels  divided  ? Into  three  forts,  double  con- 
<l  fonants,  immutable  confonants,  and  <r.  How  many  are  double  ? Three,  £ s, 
ee  How  many  immutable  ? Four,  which  are  alfo  called  liquids,  a,  [x , v,  p.”  The  re- 
maining confonants  are  called  mutes,  three,  tv,  k,  t,  if iA«,  fmooth;  three,  <p,  8,  Sxa-sa, 

rough  ; and  three,  (3,  y,  S,  y-icrx,  intermediate.  The  firft  rank,  tv,  j3,  <p,  are  labials,  the 
fecond,  x,  y,  palatines,  the  third,  t,  J,  0,  dentals.  The  difference  between  a vowel, 
•a  femivowel,  and  a mute,  is  well  defined  by  Ariftotle.  (i  A vowel  is  that,  which, 
“ without  an  allifion  of  the  organs,  hath  an  audible  found,  as  a and  «.  A femivowel 
4C  is  that  which,  with  an  allifion,  hath  an  audible  found,  as  <r  and  p.  A mute  is  that 
cc  which,  with  an  allifion,  hath  by  itfelf  indeed  no  audible  found,  but  is  audible  in 
“ conjunction  with  the  vowels,  as  y and  J.” 

A.  more  natural  arrangement  of  the  letters,  according  to  their  elemental  founds, 
might  have  been  made,  and  indeed  it  has  been  done  by  Hulewicz,  one  of  the  beft 
modern  writers  on  Greek  grammar.  Thus  the  labials  (3,  px,  tv,  p,  might  have  been 

duffed 


ON  THE  ANALOGY  OF  THE  GREEK  LETTERS. 


399 


clafled  together ; the  dental,  <5,  <r ; the  lingual,  2,  9,  x,  v,  t the  palatine,  y,  x,  £. 
But  to  uaderftand  their  ufe,  and  their  changes  in  the  different  inflexions  and  tenfes  of 
verbs,  we  muff  adhere  to  the  diftribubon  of  the  ancient  grammarians. 

To  return  to  the  Agma.  Some,  in  the  arrangement  of  confonants,  give  it  no  place 
at  all.  Some  place  it  aukwardly  enough  among  the  double  confonants.  O fliers, 
allowing  it  to  be  a femivowel  ■,  but  perceiving  that  it  is  neither  liquid,  double  confo- 
nant,  nor  mute,  have  called  it  litera  folitaria,  et  fuae  poteflatis,  vel  fui  juris ; the  fcli- 
tary,  and  the  abfolute  or  independent  letter.  Let  us  examine  on  what  grounds  ic  is 
entitled  to  this  exception,  by  which  we  fhall  fee  the  necefiity  of  fuch  a character  in  the 
alphabet  of  this  moft  exquifite  of  all  languages. 

Dr.  Samuel  Clarke,  in  a note  on  the  word  nzx oc<r<rz,  in  the  beginning  of  the  thirteenth 
book  of  the  Iliad,  has  given  a probable  reafon  for  this  letter  being  confidered  as  lute 
poteflatis.  <(  nzXxtrrz,”  fays  he,  tc  mull  certainly  be  written  with  a double  c r,  becaufe 
“ the  fecond  fyllable  of  ttzXoccz  is  fhort.  It  may,  however,  be  queftioned,  whether  the 
fC  more  indent  Greeks  made  ufe  of  that  mode  of  writing.  For  when  they  called  <r  an 
u arbitrary  letter,  perhaps  they  meant,  that  whereas  the  letters  are  necefiarily  dou- 

t(  ble,  and  all  the  reft  of  the  confonants  Angle,  <r  alone  has  this  peculiarity,  that  in  a great 
*e  many  places,  efpecially  the  aorifts  of  verbs,  it  may  be  pronounced  either  as  a Ample 
<c  or  a double  letter.”  This  reafon  does  not  appear  to  be  fatisfaXory,  for  this  privilege 
of  doubling  the  letter  is  not  peculiar  to  Agma.  Thus  delta  is  doubled  in  thefe  lines : 
u fls  £<ptz\"  zAAsktzv  2’  o yt^uv  x ca  £7ra0flo  povQy. 

Tov  x uVfA Azurou/  p/.xxx^zs  Qzo i %2z  T z2nrav.,> 

Tau  is  doubled  in  J,  fji,  inftead  of  o,  In  and  it  is  probable  that  fuch  words  wre 
written  with  a Angle  2 and  t in  the  times  of  Homer,  as  that  vzXxa-z  was  always  written 
with  a Ample  <r.  P is  doubled  in  Bppnrrov,  and  epps^z  is  written  with  a Angle  and  a double  p. 
AXX os  2’  xXXy  zpz^z  Qzuv  ocuyzvzlxccv 
Ol«  2’ XX  ZggZ^Z  A 1 OS  XXOy  poeyxXotO. 

A,  though  Angle,  muft  be  pronounced  as  double  in  this  line ; 

'Hguuv,  avlxs  J’  zXugix  Izvp^z  xuvztra- tv. 

On  other  grounds  Agma  may  really  be  called  folitary  or  independent. 

I.  Sigma  alone  affilts  the  mutes  in  making  up  the  double  letters.  Thus,  n,  (3,  <p, 
with  <r,  make  ^ x,  y,  p/,  with  o-,  make  £ ; and  r,  2, 0,  make  £.  AxtXxip  is  the  fame 
with  XxiXcn r?,  as  appears  from  the  genitive  Xx^Xx-rros.  Apxxp  with  Apxfis,  A pxj3os.  Ka- 
IriXii. p,  xxIfiXitps,  xxlnXKpos.  Kogx£,  xoptxxs,  xogxxog.  <3>Ao£,  tpXoys,  tpXoyog.  oiv^s,  ovules. 

This  is  not  fo  clearly  traced  in  £,  and  ic  has  been  laid  that  £ is  equivalent  to  <r2,  not 
os,  becaufe  £ is  not  obferved  to  be  refolved  into  two  Ample  confonants,  except  in  the 
Doric  manner,  as  ^eAjc-cL  for  y.zXt^u,  and  oo-L  for  c£«.  Hulewicz  denies  that  £ is  a 
double  letter,  becaufe  it  does  not  occur  in  the  termination  of  words.  But  the  follow- 
ing circumftances  prove  that  £,  as  well  as  £ and  4,,  is  a Anal  letter.  T,  2,  0,  are  al- 
lowed by  him  to  be  thrown  away  before  <r.  Thus  from  TvttJu,  it  is  not  tut rVw,  but 
TUTccd  or  Tuvj/co.  A2u  does  not  make  x2<ru  or  <*£«,  but  x<ru.  TIa^Ow,  not  -n-Xridtru  or  ttXw^u, 
but  TrXncru.  Had  r s,  2s,  or  Of,  remained  in  the  firll  futures  of  verbs,  they  would  have 
been  confounded  with  the  prefent  tenfes  of  many  verbs  in  £ u . From  many  genitives 
in  t os,  2cs,  60s,  it  is  certain  that  many  nouns  were  terminated  originally  in  t s,  2s,  Cs,  the 
fame  as  Thus  AzZyrs  or  XzG*£,  rejeXing  r before  <r,  becomes  x and  makes 
XiGyJos.  Axpx-nxos  Or  XcepiTrx^,  Xxpo-jrxs,  Xxpx7rx2oS’  0^i6s,  o^vi^,  op. ms,  opvidos-  1 Ire  for- 
mation  of  the  fecond  future  of  fuch  verbs  as  o£w  piove,  that  £ is  equivalent  to  2;.  As 

Vol.  I.  Part  II.  3 E tut, 7a, 


d 00 


TRANSACTIONS  OF  THE  ROYAL  SOCIETY  OF  EDINBURGH.  Vbt.  IT', 


tut rl&>,  by  throwing  out  the  r,  makes  tutj-w,  fo  o£w,  oJo-w,  by  throwing  out  the  <r, . makes 
oJcj.  So  (p^xS<rw,  makes  (pa.Su,  and  £^w,  (Saw,  makes  tSw.  That  £ is  a double  con- 

fonant  is  ftill  more  clearly  proved,  by  its  obliging  a preceding  vowel,,  though  natu* 
rally  fhort,  to  become  long  by  pofition,  and  it  is  equivalent  to  t?,  Si,  0?. 

II.  Sigma  is  the  only  confonant  employed  in  the  formation  of  the  dative  plural  of 

the  imparifyllabic  declenuon.  Ptflwg,  prflogi,  Kogag,  xogxm,  xogxxi,  xogxxo-t,  xopa£u 

$Ao£,  (pXoyi,  (pAoyt,  (pMyai,  tpXogi.  Brig,  (3 v%i,  @*X<r‘>  wtt«,  wjnri,  uipu 

Aoaip,  xgtzS$,  aga£i,  agccG <n,  Ami;,  Sxtn,  Sixth,  Sjxihri,  and  by  throwing  away  t ber 

fore  <t,  Sccicrt.  Axyi rag,  XccyrrccSi,  XayirxSi,  \ay.7ra.S(7t,  by  throwing  away  S,  h<xy.7ra.<rt. 

III.  The  power  of  figma  is  very  confpicuous  in  the  formation  of  the  Greek  verb. 

1.  It  is  the  charadleriftic  of  the  firft  future  in  all  verbs,,  that  are  not  liquid.  T<«, 
TH7M  ; Auw,  \v<tw  ; 7rXixu}  TrXixaw,  irXigw  j Qivyu,  (psvya-u,  ptvgw  ; |3££p£<y.,  f3^x<rw , (3p£gw, 

2.  It  is  fmgular  in  being  never  the  proper  charadleriftic  of  the  prefent;  for  though 
there  are  many  verbs  ending  in  yet  as  in  tut r7«>  ptnlw,  tt  is  the.  charadleriftic,  fo  in 
fuch  verbs  as  <?pa.Cw,  voyt^w,  S is  the  charadleriftic.  In  the  Doric  dialed!  tppcca-Su,  voytc-Sw 
are  ufed.  Yet  <r  is  the  charadieriftic  of  the  firft  .future,  and  J.is  rejedled.  The  verbs 
ending  in  <r<rw  plainly  belong  to  a particular  dialed!,  and  their  futures  in  geo  come  from 
obfolete  prefents  ; thus  irpagw  from  7 rpxyw,  as  may  be  feen  from  the  fecand  future 
7rA xyu.  A.  few,  verbs  ending  in  ipw  and  gw,  as  s\pw,.  oSxgpj  xMgw,  avgw,  which  feem  to 
be  futures  fubftituted  for,  obfolete  verbs,  cannot  have  any  great  weight  again!!  the 
general  rule. 

3.  Sigma  is  never  the  charadleriftic  of  liquid  verbs,  the  liquid'of  .the  prefent  always 
remaining  in  the  future.  For  the  analogy  of  the  Greek  language  does  not  permit  a 
liquid  , to  precede,  a-,  except  fometimes  in  the  Doric,  dialed!,  ogw,  opow,  or  Tor  fome 
ipecial  caufe,  as  in  compound  verbs  u<nrupw,  .to  be  noticed  hereafter. 

IVf  The  independent  nature  of  <r  is  very  ftriking,  when  we  examine  .the  liquid  v. 
preceding  different  letters,  as  the  folitary  figma  poffeffes  a fort  of  analogy  peculiar  to  itfelf. 

i.  Ev  and  cup  remain  in  compofition  before  vowels  without  change,  as  Ev.-xMourro,-* 

2,'JV-OIXSW. 

2..  Before  the  firft.  rank.  of  mutes,  v is  changed  into  y.„ 

f TTlliflw  f 7 T£»0£S 

' E,«<  (3«AAw  2up,  < (3xiyw  . 

[.  < po(>iw  i q>t>onw  j 

3.  Before  the  fecond  rank  of  mutes,  y is  changed  into  y. 

f xtetw  , f xtxXsw 

1 1 

E.y^  y/3<x(pw  ysXouo.^, 

lx e,w  . lx«« ' 

4.  Before  the  third  rank  of  mutes  v. remains  unchangeable,  Ev-tshw,  Sujc-t xexavw.- 

5.  Before  a,  liquid,  v paffes  into  a liquid  of  the  fame  kind  with  that  which  it  precedes. 

EA  A ayrrw  ZuA-A syw  . 

E y yiyvvyh>.  Xyp-yagTro*. . 

Ev-vaiWn  2w/  yotw 

E^-ptyow^  Eug-piw 

In  the  above  cafes,  the  change  was  evidently,  made  euphonic  caufa,  from  the  coa- 
lefcing  of  the  fubftituted  letter  better  with  the  lucceeding,  than  v would  have  done. 

6.  N before  <7,  if  a vowel  follows  the  <7,  becomes,  another  <r,  as  in  Ivs-rJew.  If  a 
mute  follows  <r,  the  v in  <rv«  is  ftruck  .cut,  .in  iy  it  remains,  „ 
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(TTrOLU 


crtpx'lrco 
. xxxttJcp 

(TTPCiJiVU 

N is  retained  in  the  cafe  of  tv, 
verb  fhould  be  confounded  with 


Ei/< 


<T7Ttl()C4 
irtp^xyi^w 
<rxn7r7w 
(ryjjXafy 

0-Tgt(pW 
^£0[XXI 

left  certain  perfons  of  the  prefent  of  the  compound 
fome  in  the  imperfed  of  the  fimple  verb. 

V,  The  peculiar  nature  of  figma  is  feen  in  dts  being  the  qnly  hiding  letter  in  the 
alphabet.  Z has  been  conftdered  in  this  light  by  fome,  but  it  is  no  more  fo  than  .£ 
and  ip,  which  derive  their  huffing  found  from  <r.  Hence  the  figma  has  been  con- 
fidered  as  a fervile  letter,  and  many  writers  have  conceived  a great  diffike  againft  it. 

That  the  figma  is  difagreeable,  when  introduced  without  fufficient  neceffity,  is  evi- 
dent from  the  cenfure  of  the  critics  on  a noted  paffagein  the  Media  of  Euripides. 

Etrurrx  <r’,  w?  iwu/  ’EWyvuv 


o<rot 


T xvlov  evvti/rt  (3turxv  A^ywov  trxxipo^. 

Such  paffages  might  be  .produced  in  every  language  ; and  our  own,  from  the  fre- 
quent ufe  of  s,  muft  have  been  confidered  as  harfh  and  barbarous  by  thofe  who  are 
offended  with  a moderate  ufe  of  it  in  Greek.  Dionyfius  of  Halicarnaffus  has  faid, 
that  (c  the  figma  is  harih  and  unpleafant,  and,  when  unneceffarily  repeated,  exceed- 
u ingly  offenfive : for  its  hiffing  feems  to  be  connected  with  what  is  wild  and  irra- 
“ tional,  rather  than  with  the  voice  of  rational  beings.  Wherefore  fome  -ancient 
c<  authors  ufed  it  but  feldom  and  with  caution,  and  others  compofed  whole  odes  with- 
tc  out  this  letter.” 

This  method  of  judging  is  certainly  faftidious  and  hypercritical  ; a variety  of  fuch 
periods  as  the  following  may  be  found  in  Herodotus,  the  fweeteft  of  all  profe  writers. 
K^oxcdkAs?  St  Iovt;  wi ioy.x<rxv,  nxxfyvltc  xvluv  rx  uStx  roixt  ttx^x  <rtptaH  ywoy.tvoKTi  x^cxodfiAoici 
Tois-t  tv  t vim  xtfji.x<rri<n.  An  Ionic  ear  was  not  therefore  fo  much  difgufted  with  the  figma, 
while  both  the  figma  and  iota  might  have  been  intolerable  to  the  Athenians.  From 
their  averfion  to  this  letter,  the  double  o-<r  are  changed  into  the  double  tt,  0«a«t7«  for 
0aA xtrirx,  tv^x-Pm  for  Tr^xca-u),  and  even  co  for  <rugt<r<ru-i  and  to  this  we  are  indebted 
for  the  humourous  elfay  of  Lucian  under  the  title  of  A«x?i  ipuvmvlov,  the  judgement  of 
the  vowels,  which,  has  defeended  to  our  times. 

The  ludicrous  manner  of  Lucian  was  undoubtedly  the  propereft  in  treating  fuch  a 
fubjed.  Lipfius,  in  his  dialogue  de  reda  pronunciation  latinse  linguae,  enumerates 
the  enemies  of  the  letter  s,  famam  ejus  multi  petunt,  imo  vitam.  “ Pindar  reproaches 
“ it,  and  calls  it  xij3S-/i\ov,  fpurious ; and,  out  of  hatred  to  it,  is  faid  to  have  compofed 

verfes  without  its  affiftance.  Dionyfius,  the  rhetorician,  in  exalting  the  Pw,  under- 
<c  values  this  letter,  and  brands  it  with  the  vile  epithet  of  favage.  All  the 

<c  Attics  deteft  it,  and  generally  have  fubftituted  Tau  in  its  room.  Latin  authors  feern 
,c  to  join  in  the  confpiracy,  and  among  men  of  rank,  Meffala  lays,  it  is  not  even  a 
<c  a letter,  but  only  a hifs.  Among  teachers,  Quindilian  pronounces  it  to  be  a rough 
tf  letter,  and  harfh  in  the  combination  of  words.  Nay,  even  the  ancient  writers  re- 
“ jeded  it,  in  imitation  of  the  Attics ; and  their  method  was  to  ufe  mertare  and  pul- 
“ tare  inftead  of  merfare  and  pulfare,  juft  as  Ennius  ufed  adgrettus  fari,  inftead  of 
“ aggreffus  fari.  The  poets  alfo  have  taken  a fide;  .and,  in  their  verfe,  this  letter, 
<c  when  a confonant  follows,  is  commonly  expunged.  Thus,  vita  ilia  dignu*  locoque; 
cc  and,  omnibu’  princeps;  and  in  the  plays  of  Plautus  and  Terence,  examples  fre- 
“ quently  occur.” 
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Yet  S is  not  without  its  defenders.  Lipfius,  in  a dialogue  between  himfelf  and7 
Muretus,  vindicates  it  in  the  charader  of  the  latter,  though  zeal  for  his  client  may,, 
perhaps,  carry  him  too  far.  “ Look  down  -to  the  earth,”  fays  he,  cc  among  the  things 
“ that  are  fweet,  you  find  fefame  and  fugar  ; among  the  charms  of  love,  whifpers 
“ and  kiffes ; and  among  the  joys  of  life,  fleep,  fafety,  foundnefs.” 

The  found  of  this  letter,  in  fad,  is  not  to  be  applauded  or  condemned  in  the  ex- 
treme. In  fome  paflages,  as  in  that  quoted  from  Euripides,  the  frequent  recurrence 
of  it  is  difagreeable  to  the  ear ; but  Milton,  with  manifeft  defign,  makes  ufe  of  its 
difcordant  found,  where  Satan,  inftead  of  acclamations,  is  received  by  his  infernal 
audience  with  a general  hifs. 

He  hears 

On  all  fides  from  innumerable  tongues 
A difmal  univerfal  hifs,  the  found 
Of  public  fcorn. 

He  would  have  fpoken,. 

But  hifs  for  hifs  returned  with  forked  tongue 
To  forked  tongue:  for  now  were  all  transform’d 
Alike,  to  ferpents  all,  as  acceffories 
To  his  bold  riot:  dreadful  was  the  din 
Of  hiding  through  the  hall. 

The  fame  poet  has,  however,  in  another  place  produced  a pleafing.  effed  from  the- 
judicious  introdudion  of  this  letter; 

— — Then  with  voice 

Mild,  as  when  Zephyrus  on  Flora  breathes,. 

Her  hand  foft  touching,  whifper’d  thus. 

The  beginning  of  the  firft  Idyllium  of  Theocritus  is  equally  melodious. 

'A A F 1o  ipiOugicr^a.  xzi  a,  7 riruf,  auroAi,  twoc, 

‘A  7ro]i  t<x  i?  ir<x.iyu,ivi  ^EAirAlar  a A A xxi  tv 
Eu^ktA?.  „ 

The  Doric  words  (asXhtJcIxi  and  cu^ktAc,  inftead  of  /usX^slxi  and  (rufi^tij,  by  bringing- 
figma  before  delta,  confiderably  augment  in  this  inftance  the  fweet nels  of  the  found. 


V.  Account  of  the  German  Theatre.  By  Henry  Mackenzie,  Efq.  F.  R.  S.  Edin.. 

THIS,  being  a dietch  of  the  prefent  ftate  of  dramatic  writing  in  Germany,  taken 
from  a colledion  of  pieces  mandated  into  French,  - and  the  preface  to  that  col- 
ledion,  does  not  afford  a proper  objed  for  our  abridgement.  German  literature  is 
in  a way  of  becoming  daily  better  known  by  the  increafing  ftudy  of  the  language 
among  foreigners,  which  alone  can  afford  the  proper  means  of  appreciating  it. 


VI.  Theory  of  the  Mo:ds  of  Verbs.  By  James  Gregory,  M.  D.  F.  R.  S.  Earn. 

^"PHE  author  of  this  effay  begins  with  feveral  mifcellaneous  obfervations,  in 
order  to  deduce  from  them  certain  general  principles.  Thefe  preliminary 
remarks  amount  to  this-:  The  effence  of  a mood  is  to  denote  fome  peculiar  energy, 
or  modification  of  thought.  The  infinitive  is  not  a mood,  becaufe  it  does  not  do 
this,  though,  befides  exprefting  the  general  meaning  of  the  verb  it  comprehends  the 
circumftances  of  time,  and  in  fome  languages,  of  perfons,  number  and  gender.  It  is 
however  a verb;  whence  it  follows  that  mood  is  not  effential  to  a verb,  but  only 

fufceptibility 
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lufceptibillty  of  mood.  Care  muft  be  taken  to  diftinguifh  grammatical  moods  and 
moods  of  thought.  The  former  are  not  the  fame  in  all  languages ; and  as  to  the 
latter,  no  language  has  made  provifion  for  every  one  of  them.  Every  mood  how- 
ever of  either  kind  may  be  expreffed  by  the  infinitive  of  its  verb  joined  to  another 
verb,  in  the  firft  perfon  fingular  or  plural  of  the  prefent  tenfe  of  the  indicative.  A 
grammatical  mood  often  correfponds  to  feveral  moods  of  thought.  Such  is  the 
affinity  among  the  moods  that  they  may  frequently  be  interchanged. 

From  thefe  obfervations,  illuftrated  and  confirmed  by  oppofite  inftances,  he  draws 
the  following  conclufions. 

I. .  The  energies  of  thought  expreffed  by  the  moods  of  verbs  may  be  expreffed 
by  other  verbs  and  chiefly  by  ailing  verbs. 

II.  Thefe  energies  are  principally  the  focial  operations  of  mind. 

III.  The  grammatical  moods  are  concife  modes  of expreffing  fome  of  thofe  combi- 
nations of  thought  which  occur  moft  frequently,  and  are  moft  important  and  ftriking. 

IV.  The  number  of  grammatical  moods  is  limited  by  the  fame  circumftances  which 
feem  to  limit,  the  variety,  precifion  and  perfection  of  language  in  other  refpeils. 

V.  Grammatical  moods  contribute  greatly  to  the  beauty  of  language  by  the  bre- 
vity, animation  and  force  which  they  give  to  the  expreffion  of  our  moft  familiar  and 
interefting  combinations  of  thoughts. 

VI.  Thefe  moods,  like  other  inflections  of  words,  exprefs  much  better  than  any 
fucceifion  of  words  can  do,  the  intimate  connection  of  fimultaneous  thoughts,  which 
are  unnaturally  disjoined,.  and  in  fome  meafure  altered,:  when  expreffed  feparately  by 
a feries  of  words.  Dr.  Gregory  next  proceeds  to  illuftrate  thefe  conclufions.  Under 
the  firft,  after  having  obferved  that,  though  all  moods  are  in  fome  degree  conver- 
tible, yet  they  are  not  perfectly  fo,  he  goes  on  to  fhew  how  the  indicative,  impera- 
tive, optative  and  interrogative  are  to  be  converted  or  refolved ; and  he  points  out 
the  provifion  made  in  feveral  languages  for  expreffing  wonder.  Of  the  fubjuntive 
mood  he-  remarks  that  it  expreffes  a great  variety  of  energies  and  is  therefore  to  be 
refolved  by  a variety  of  verbs.  Under  the  fourth  conclufion  he  obferves  that  no 
language  correfponds  to  all  the  varieties  and  niceties  of  human  thought,  and  that 
grammatical  moods  have  been  formed  to  convey  to  the  mind  with  quicknefs  and 
fimplicity,  fuch  combinations  of  thoughts  only,  as  could  not  be  expreffed  by  cir- 
cumlocution, without  great  inconvenience  and  difagreeablenefs.  In  his  remarks  upon 
the  fifth  conclufion,  he  notices  the  amazing  rapidity  of  thought,  and  the  quicknefs 
with  which  natural  language,  the  language  of  the  countenance,  gefture  and  tone  of 
voice,  communicates  to  others,  the  emotions  of  paffions  of  our  own  mind.  A gram- 
matical language,  he  adds,  as  concife  as  thought,  and  natural  language,  is  unattain- 
able, but  every  approximation  to  it  is  valuable  j and  all  the  moods  of  verbs  are  fuch* 
approximations,  by  means  of  which  many  thoughts  are  conveyed  to  the  hearer  or 
reader  vrith  animation  and  force,  which  may  indeed  be  expreffed  in  fome  meafiire  by 
the  ufe  of  additional  verbs,  but  not  with  the  fame  advantages.  To  prove  the  juftnefs 
of  his  fixth  and  laft  conclufion,  he  reafons  thus : Many  of  our  thoughts  are  co-exif- 
tent,  and  moft  intimately  combined,  and  to  this  property  of  thought,  the  moods  of 
verbs  do  fome  kind  of  juftice.  Artificial  language  p re  fen  ts  neceffarily  ideas  in  fuc- 
ceffion;  and  therefore,  when  our  thoughts  are  in  fucceflion  alfo,  is  capable  of  ren- 
dering them  properly : but  the  communication  of  thoughts  that  offer  themfidves  to 
the  mind  in  a mals,  muft  often  be  greatly  injured  by  the  decomp.pfition  they,  undergo 
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when  put  into  words;  and  the  great  excellence  of  moods,  as  well  as  of  all  inflections, 
is  to  counteract  this  defeCt  of  language,  as  it  is  their  property  to  exprefs  a com- 
bination of  thoughts  by  a Angle  word.  This  remark  leads  him  to  the  mention  of  a 
•principle  aflumed  by  fome  philofophers,  that  a perfon  can  have  but  one  idea  at  once  ; 
and  this  principle  he  rejects,  as  deftitute  of  proof,  and  repugnant  to  confcioufnefs. 

Mathematical  propofitions,  he  obferves,  are  expreffions  of  co-exiftent  thoughts, 
and  a good  conftruCtion  or  diagram  will  fuggeft  inftantaneoufly,  the  whole  congeries 
of  thought  which  conftitutes  both  the  propofition,  and  the  demonftration  of  a 
theorem  ; and  this  property,  this  important  advantage,  moods  of  verbs  and  other 
inflections  of  words  have  in  common  with  the  diagrams,  and  formulae  of  mathema- 
ticians, fo  far  as  to  Caufe  combined,  and  co-exiflent  thoughts  to  be  apprehended  by 
the  mind,  together  in  one  mafs,  at  the  fame  inftance  of  time.  He  concludes  with 
noticing  two  oppofite  hypothefes,  with  refpeCt  to  the  formation  of  language.  The 
molt  commonly  received  of  the  two,  is  that  language  was  originally  almoft  deftitute 
of  inflections ; and  conftfted  chiefly,  if  not  wholly,  of  monolyllabic  roots,  to  which 
human  contrivance  has  gradually  given  by  compofition,  augment,  or  otherwife  nu- 
merous variations  and  modifications. 

According  to  the  other  fuppofition  language  was  at  firft  polyfyllabic,  and  the  unwieldy 
long  words  of  which  it  was  made  up,  words  fignificant  of  very  complicated  meanings, 
were  by  degrees  broken  down  into  fhorter  words.  On  the  former  hypothefis  moods 
mult  have  been  added  to  verbs  in  the  courfe  of  the  improvement  of  language  : on 
the  latter  they  muft  be  conceived  to  be  retained  in  language  on  account  of  the  pecu- 
liar advantages  they  were  obfervedxo  afford.  Thus  it  appears  that  both  fuppofitions 
are  equally  indifferent  to  this  theory  of  the  moods  of  verbs : in  tracing  out  which  the 
obje&  of  the  author  was  not  to  give  the  hiftory  of  the  firft  appearance  of  moods,  or 
to  difcufs  the  queftion,  whether  they  were  added  to  language  in  its  progrefs,  or  re- 
tained in  it,  when  perhaps  many  other  inflections  were  laid  afide  ; but  has  only  been 
to  inveftigate  the  nature  and  import  of  moods  more  accurately  than  had  been  done 
before,  and  to  fhew  the  valuable  and  almoft  indifpenfible  purpofes  they  actually  ferve 

in  the  communication  of  thought. 
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'VII.  An  EJJay  on  the  Character  of  Hamlet , in  Sbaktfpear's  Tragedy  of  Hamlet.  By  the 
Rev.  Thomas  Robertson,  F.R.S.  Edin. 

TN  this  attempt  to  vindicate  the  confiftency  of  Shakefpear’s  Hamlet,  the  writer 
confiders  his  character  before  the  death  of  his  father,  and  after  that  period.  The 
former  of  thefe,  which  was  his  radical  and  general  character,  was  a compound  of  high 
elevation  of  foul,  an  exquifite  fenfibility  to  virtue  and  vice,  and  an  extreme  gentle  - 
nefs  of  fpirit  and  fweetnefs  of  diftpofition.  To  thefe  were  added,  brilliant  and  culti- 
vated talents,  an  imagination  tranfcendently  vivid,  an  intuitive  knowledge  of  man- 
kind, and  a.  Angular  gayety  of  fpirit.  How  fuch  a character  would  be  affeCted  by 
fuch  an  event  as  the  murder  of  his  father,  is  the  confideration  which  affords  the  eflayift 
a clue  to  refolve  the  intricacies  of  his  after-conduCt  and  language.  In  general,  it  is 
the  vaft  fcope  and  variety  of  his  qualities,  crowned  with  a predominant  fweetnefs 
or  gentlenefs  of  nature,  that  is  brought  to  account  for  a fyftem  of  aCtion,  which  no 
one  leading  principle  can  explain  confidently. 
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An  Account  of  the  moving  of  a Bog , and  the  Formation  of  a Lake,  in  the  County  of 
Galway.  ,By  Ralph  Ouslev,  ,Efq.  M.  R.  I.  A. 

AFTER  a remarkably  heavy  ftorm  of  rain,  the  bog  of  Addergoole,  containing 
about  ten  acres,  was  fet  in  motion,  overfpread  a neighbouring  meadow,  and 
ftopt  the  courfe  of  a river,  forming  a lake  of  fifty-five  acres,  which  ftill  remains  in 
that  ft  ate. 


An  Account  and  Defer  ipiion  of  Three  Pendulums , invented  and  conjlrufied  by  John  Cros- 
th  waite,  Watch  and  Clock  Maker , of  Dublin. 

FIG  I.  plate  XIV.  reprefents  a pendulum  with  a fimple  mode  of  compenfation, 
which  has  been  going  eighteen  years  in  very  unfavourable  fituations. 

A and  B are  two  rods  of  fteel  forged  out  of  the  fame  bar,  at  the  fame  time,  of  the 
fame  temper,  and  in  every  refpeft  fimilar.  Gn  the  top  of  B is  formed  a gibbet  C ; 
this  rod  is  firmly  fupported  by  a fteel  bracket  D,  fixed  on  a large  piece  of  marble  E, 
firmly  fet  into  the  wall  F,  and  having  liberty  to  move  freely  upwards  between  crofs 
ftaples  of  brafs  i,  2,  3,  4,  which  touch  only  in  a point  in>  front  and.  rear  (the  ftaples’ 
having  been  carefully  formed  for  that  purpofe) ; to  the  other  rod  is  firmly  fixed,  by 
its  center,  the  lens  G,  of  twenty-four  pounds  weight,  although  it  fhould  in  ftridtnefs 
be  a little  below  it.  This  pendulum  is  fuipended  by  a fhort  fteel  fpring  on  the  gib- 
bet at  C,  all  which  is  entirely  independent  of  the  dock.  To  the  back  of  the  clock - 
plate  I are  firmly  ferewed  two  cheeks  nearly  cycloidal  at  K,  exactly  in  a line  with  the 
center  of  the  verge  L.  The  maintaining  power  is  applied  by  a cylindrical  fteel  ftud 
in  the  ufual  way  of  regulators,  at  M.>-  Now,  it  is.  very  evident- that  any  expanfion  or 
contraftion  that  takes  place  in  either  of  thefc  exactly  fimilar  rods,  is  inftantly  coun- 
teracted by  the  other  j whereas  in  all  compenfation  pendulums  compofed  of  different 
materials,  however  juft  calculation  may  feem  to  be,  that  can  never  be  the  cafe,  as  not 
only  different  metals,  -but  alfo  different  bars  of  the  fame  metal  that  are  not  manufac- 
tured at  the  fame. time,  and  exactly. in  the  fame  manner,  are  found  by  a good  pyro-  - 
meter  to  differ  materially  im  their  degrees  of  expanfion  and-contraflion,  a very  fmall 
change  affe&ing  one  and  not  the  other. 

Fig  II.  reprefents  a pendulum,  with  a diamond  fufpenfion. — The  lens  is  feven 
inches  diameter,  made  of  lead  melted  into  a brafs  fhell,  very  accurately  weighed  in  all 
pofitions,  turned  truly  in  a very  fteady  lathe,  firft  flatwife,  and- then  on  an  arbor’ 
through  its  center,  .and  adjufted  fo  that  in  all  fituations  the  center  of  gravity  of  the 
lens  exactly  coincides  with  the  axis  of  the  pendulum  rod;  a piece  of  brafs,  half  an 
inch  thick  and  three  and  a half  long  by  two  broad,  is  let. into  the  lead  fo  as  to  be 
even  with  its  furface;  four  holes  being  tapped  in  it  to  receive  the  ferews  ccc-c, 
with  their  heads  counterfunk  in  the  brafs  fhell : this-  piece  of  brafs  is  hollowed 
lengthwife  on  the  infide-,  fo  as  to  embrace  the  pendulum  rod/the  whole  length  of 
itfelf,  but  mod  ftraightly  at  its  center.  The  lens  never  to  be  altered  after  the  clock 
is  brought  to  time.  The  rod  made  of  red  deal,  firft  baked,  then  boiled  in  iinfeed  oil 
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for  a con  fide rable  time,  and  then  well  varnifhed.  On  th6  top  is  formed  an  irregular 
octagon  and  an  opening  cut  through,  of  the  fhape  of  the  letter  U ; there  is  drilled  in 
t ,e  lathe,  exactly  through  its  center  lengthwife,  a hole  to  receive  the  piece  oi  very  hard 
call  lied  e,  which  after  being  fitted  fquare  into  a brafs  collar/,  paftes  through  the  hole 
in  the  upper  part  of  the  pendulum  rod  at  5,  and  is  there  firmly  fecured  by  a ficrew, 
the  head  of  which  is  counterfunk  in;he  top  of  the  rod ; at  6 the  fteel  piece  is  wrought 
to  a fine  conical  point,  on  which  the  whole  pendulum  is  fufpended  on  the  well-levelled 
face  of  a large  diamond;  this  diamond  is  let  and  foidered  with  filver  into  a tempered 
piece  of  fteel  g,  having  three  levelling  fcrews  h h h,  carefully  tapped  through  it.  The 
points  of  thefe  tempered  fcrews  are  rounded  and  lie  in  beds  formed  for  them  in  I,  a 
piece  of  fteel  -do  of  an  inch  broad  on  the  upper  fide ; die  lower  part  being  rounded, 
this  is  very  firmly  leaded  into  a piece  of  ftatuary  marble,  about  two  hundred  weight, 
firmly  inferted  in  the  wall,  fo  as  juft  to  admit  the  fteel  piece  I to  pafs  through  the  back 
of  trie  clock  cafe  : The  pendulum  being  entirely  detached  from  the  clock  and  fufpended 
on  the  diamond,  and  the  whole  upon  the  wall.  Before  the  clock  was  applied,  it  con- 
tinued vibrating  twenty-feven  hours  in  this  detached  ftate  as  a fimple  pendulum.  I 
have  applied  the  maintaining  power  from  the  movement  by  a well-tempered  and  po- 
lilhed  fteel  cylinder  A of  an  inch  diameter,  firmly  fcrewed  to  the  crutch  through  the 
opening  in  the  brafs  collar  L ; in  this  opening  1 have  fixed  two  pieces  of  fapphire,  of 
which  this  is  the  feftion  £3,  the  cylindrical  fides  which  the  hard  fteel  cylinder  above- 
mentioned  adds  againft  being  well  poiifhed,  the  contaft  is  lineal.  To  the  back  of 
each  of  thofe  pieces  of  fapphire  1 have  fitted  two  fcrews  0,  0 , tapped  through  the  brafs 
foliar  L,  which  firmly  embraces  the  pendulum  rod.  By  thefe  fcrews  the  pieces  of 
fapphire  are  accurately  adjufted  to  the  fteel  cylinder,  fo  that  the  power  is  applied, 
-without  the  fmalleft  (hake  or  lofs  of  force,  exactly  in  the  line  of  the  centers  of  ofcil- 
lation,  gravity  and  fulpenfion. 

An  account  of  a clock  where  the  maintaining  power  is  applied  immediately  from 
the  efcapement  wheel  to  the  axis  of  the  pendulum  rod,  without  verge,  crutch,  or  any 
other  agent. — I cut  a notch  in  the  pendulum  rod  deeper  than  its  axis,  (fee  the  profile, 
Fig.  III.)  and  in  that  opening  at  k,  and  in  that  part  on  a plate  of  brafs  fixed  firmly 
by  fcrev/s,  two  pallets  r and  s,  r.eprefented  larger  at  Z below,  and  by  the  efcapement 
vrheel  P,  with  pins  1,  2,  3,  4,  5,  6,  &c.  made  of  very  hard  drawn  brafs  wire  inftead 
of  teeth,  I applied  the  maintaining  power  exactly  in  the  line  of  the  centers  of  mag- 
nitude, olcillation,  fufpenfion,  motion  and  gravity.  This  appears  to  me  the  molt 
fimple  and  perfect  method  of  applying  the  maintaining  power  to  pendulums  that  has 
hitherto  been  thought  of  and  if  perfectly  executed  with  ruby  or  fapphire  pallets,  and 
hard  fteel  pins  well  finifhed  in  the  wheel,  the  point  of  fufpenfion  made  pefeftly  im- 
moveable, and  the  maintaining  power  perfectly  uniform,  then  perhaps  the  faireft 
trial  may  be  given  to  different  pendulums. 


yin  Account  cf  a neiv  Method,  of  illuminating  the  Wires , and  regulating  the  Pofition  of  tl  e 
franfit  hjlrument.  By  the  Rev.  Henry  Ussher,  D.D.  S.F.’T.C.D.  M.R.I.A.  and  F.R.S. 

DR.  USSHER  obferves  that  there  are  fome  particulars  in  the  tranfit  inftrument 
in  1’rinity  College,  Dublin,  which  it  is  the  intention  of  this  paper  to  explain. 
The  entire  light  of  the  object  glafs  is  preferved  by  a moft  fimple  contrivance  : — 
' That 
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That  pivot  of  the  axis  which  refts  upon  the  plate  that  regulates  the  motion  in  azimuth, 
is  perforated  with  a fm^U  hole,  and  in  this  is  inferred  a convex  lens ; the  plate  and 
the  pillar  are  perforated  alfo  in  the  diredtion  of  the  axis ; the  perforation  in  the  pillar 
near  the  back  part  is  three  inches  in  diameter ; in  this  is  infcrted  a tube  carrying  ano- 
ther larger  convex  lens ; to  this  tube  is  attached  the  lantern,  in  which  the  flame  of 
the  candle  is  kept  always  oppofite  the  axis  of  the  tube  by  means  of  a fpring  locket. 

The  rays  of  light  iffuing  from  the  candle  are  by  thefe  lenfes  brought  ro  a focus 
immediately  beyond  the  lmall  lens  inferted  in  the  pivot,  and  diverging  from  thence, 
within  the  conical  axis,  are  intercepted  at  the  fquare  box  in  the  centre  by  a diagonal 
plate  offilvered  brafs,  which  refledts  the  light  down  to  the  wires;  this  plate  is  per- 
forated with  an  elliptical  hole,  to  let  the  cone  of  rays  from  the  objedt  glafs  pals 
through  undiminilhed.  See  Plate  XIV.  Fig.  4. 

To  temper  this  light  in  proportion  to  the  ftar  obferved,  there  is  a green  glafs 
increafmg  gradually  in  depth  of  tint  from  the  top  to  the  bottom  : this  glafs  is  fet  in  a 
brafs  frame,  which  Aides  in  a dovetail  between  the  azimuth  plate-and  the  pillar;  and 
the  elevation  or  depreffion  of  this  is  regulated  by  a lever,  the  arm  of  which  is  readily 
brought  to  the  hand  in  any  pofition ; this  lever  confiAs  of  two  feparate  arms,  which 
are  prefled  together  by  fcrews,  and  each  turn  upon  one  pin  inferted  into  the  pillar: 
by  lightening  the  fcrews  the  fridlion  of  the  arms  againft  each  other  may  be  fo  in- 
creafed,  that  when  the  longer  arm  is  moved  the  fhorter  one  moves  with  it,  and  railes 
or  lets  down  the  glafs-frame  ; when  this  is  raifed  to  the  greateft  height,  then  the 
fhort  arm  preffes  againft  the  bottom  of  the  azimuth  plate,  and  any  additional  force 
now  applied  overcomes  the  fridlion  at  the  centre ; fhould  the  motion  of  the  arm  be 
required  in  the  oppofite  diredtion,  this  is  effedted  by  making  the  fhort  arm  prefs 
againft  a pin  placed  below  it,  with  a fimilar  effect  to  the  former,  the  force  applied 
overcoming  the  central  Tridtion  as  above  ; and  thus  the  long  arm  may  be  brought 
parallel  to  the  telefcope  in  whatever  pofition  it  is  fet  for  obfervation. 

Plate  XIV.  Fig.  5.  reprefents  the  lever  and  glafs-frame;  the  azimuth  plate  is  repre- 
fented  by  dotted  lines.  If  it  be  required  to  move  the  long  arm  from  the  pofition 
there  reprefented  to  a vertical  fituation  for  an  obfervation  in  the  zenith,  then  by 
depreffing  the  handle  x,  the  fhort  arm  a , a is  raifed  and  pufhes  up  the  the  glafs- 
frame,  until  a,  a prefles  againft  the  bottom  of  the  azimuth  plate,  where  as  it  can  go 
no  higher,  any  additional  force  in  that  diredtion  overcomes  the  fridlion  at  the  central 
pin  ( d ) and  the  long  arm  is  readily  brought  into  a vertical  pofition,  the  fhort  one 
remaining  at  the  azimuth  plate  ; and  in  this  new  pofition,  the  lever  has  the  fame 
power  of  regulating  the  defcent  of  the  frame  as  before  : if  it  be  required  to  put  the 
arm  into  an  horizontal  pofition,  the  preflure  of  the  fhort  arm  againft  the  pin  ( p ) in- 
ferted in  the  pillar  below  it,  overcomes  the  central  fridlion  in  this  direction;  h repre- 
fents the  hole  in  the  pillar  through  which  the  light  comes;  n the  brafs  frame  ; b} 
l the  green  glafs. 

In  juftice  to  Mr.  Ramfden  I muft  obferve,  that  it  was  not  without  fome  difficulty 
that  I prevailed  upon  him  to  introduce  this  mode  of  illumination  in  this  inftrument, 
he  being  juftly  cautious  lead  the  heat  of  the  candle  might  have  any  effect  on  the  axis ; 
but  feveral  hours  carefully  employed  by  him  and  me  in  critical  experiments,  fatisfied 
him  fully  that  his  fears  were  groundiefs,  and  I can  now  by  experience  of  the  inftru- 
ment pronounce  them  fo. 

This  mode  of  illumination  has  many  advantages.  Firft,  the  object  is  not  rendered 
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tremulous  by  the  vapor  and  flame  of  the  candle  decompofing  the  air  at  the  object 
glafs.  Secondly,  no  part  of  the  light  afforded  by  the  objedl  glafs  is  loft.  Thirdly,  • 
you  can  diminifh  your  aperture  at  pleafure  without  the  trouble  of  altering  your  illu- 
minator ; whereas  if  the  annular  one  be  applied  a different  elliptic  ring  muft  be  pro- 
vided for  every  diminution  of  aperture;  if  the  folid  illuminator  be  ufed,  you  cannot 
diminifh  the  aperture  very  much,  and  preferve  the  valuable  central  rays.  Another 
ufe  of  this  method  has  occurred  to  me  fmce  1 began  to  apply  it,  which  is  this — by 
accurately  dividing  the  ftem  of  the  glafs-frame,  and  removing  the  green  glafs,  we 
might  more  certainly  determine  the  different  magnitude  of  the  flats,  by  noting  the 
quantity  of  light  neceffary  to  efface  them. 

But  the  principal  improvement  in  this  -inftrument  is  an  invention  that  does  high 
honour  to  Mr.  Ramfden,  and  is  a mod  valuable  acquifition  to  all  aftronomical  inftm- 
ments  where  plumb  lines  are  introduced,  viz. 

The  Method  of  adjuring  the  Horizontal  Poflion  of  the  Axis.. 

Every  one  muft  allow,  that  the  adjuftment  by  the  fpirit  level  is  of  all  modes  the 
moft  convenient,  but  it  is  not  without  its  defeats ; there  are  few  levels  true  to  lefs 
than  two  feconds  in  winter,  when  all  levels  are  moft  fluggifh ; add  to  this,  that  the 
pivots  of  the  axis  muft,  for  this  adjuftment,  be  accurately  of  equal  diameters,  and 
perfect  cylinders;  we  muft  alfo  take  into  account  the  danger  of  any  partial  heat  reach- 
ing the  glafs  tube,  which  will  create  an  enormous  error. 

To  remedy  thefe  defeats,  a plumb-line  has  been  fubftituted,  but  generally  not  well 
contrived.  The  ufual  adjuftment  by  the  plumb-line  has  been,  to  attach  two  fmall 
pins  to  the  tube  of  the  telefcope,  one  near  the  objedt  glafs,  the  other  near  the  eye 
end  of  the  tube,  and  to  make  a plumb-line,  fufpended  from  one  of  thefe,  pafs  over 
and  bifedl  two  fine  points,  one  near,  each  end  of  the  tube;  then,  inverting  the  telef- 
cope, and  fufpending  the  plumb-line  from  the  other  pin,  to  fee  whether  it  bifedl  the 
fame  points  again ; and  if  not,  to  corredl  half  the  error  in  the  ufual  manner : but  this 
appears  to  be  dangerous  to  the  line  of  collimation. 

My  firlt  attempt  at  adjuftment  by  the  plumb-line  in.  the  year  1774,  was  to  fuf- 
pend  a brafs  rod  by  hooks  on  the  pivots,  like  the  horizontal  bar  of  a level,  and  to 
the  middle  of  this  I attached  a vertical  bar  with  two  fine  points,  and  a plumb-line  ; 
but  this  was  fubjedl  to  inaccuracy,  unlefs  the  pivots  were  precifely  of  ;equal  dia- 
meters. 1 then  contrived  that,  the  bar  ftlould  not  hook  on  the  pivots,  but  be  prefled 
upwards  by  a fpring  againft  their  under  parts. 

Although  this  adjuftment  was  independent  pf  all  inequality  in  the  pivots,  yet  it 
was  objectionable,  becaufe  during  the  adjuftment  there  was  the  weight  of  the  tool  on 
the  axis,  from  which  it  was  difengaged  in  the  a6t  of  obfer.vation  ; whence  the  inftru- 
ment was  proved  and  applied  in  diflimilar  circumftances.  But  whilft  I had  this  tool 
actually  in  hands,  the  following  elegant  and  unobjedtionable  mode  was  devifed  by 
Mr.  Ramfden,  which  immediately  made  me  lay  afide  all  thoughts  of  the  former ; 
and  in  fa6t  1 know  of  no  late  invention  that  feems  to  promife  more  towards  the  im- 
provement of  all  aftonomical  inftruments  where  plumb-lines  are  applied. 

In  one  fide  of  the  tube  of  the  telefcope,  and  twelve  inches  from  each  end  of  it, 
he  makes  a fmall  hole,  and  inferts  a very  thin  femipellucid  bit  of  ivory,  with  a black 
dot  in  the  center ; in  the  other  fide  of  the  tube,  oppofite  to  each  of  thefe.,  he  inferts 
a convex  lens  j nowit  is  obvious  that  an  image  of  each  dot  will  be  formed  in  the  con- 
jugate 
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Jugate  focus  of  its  correfponding  lens.  The  tops  of  the  pillars  fupport  a brafs  frame, 
•carrying  a plumb-line  and  two  microfcopes,  placed  directly  before  the  images  of  the 
dots,  to  which  their  foci  are  adjufted,  fo  that  the  images  are  diftind  and  magnified; 
and  the  plumb-line  being  moveable  by  fcrews  at  the  fufpenfion  frame  above,  is  made 
to  fwing  thrptfgh  "thefe  Images.  Nothing  can  be  better  imagined  than  this. 

In  the  firft  place,  the  adjustment  is  applied  totally  independent  of  the  inft rumen t ; 
and  fecondly,  the  plumb-line  hanging  in  the  images  themfelves,  there  cannot  poffi- 
bly  be  any  parallax  on  the  wire,  nor  any  corpufcular  attradion  exerted  on  it,  as  is 
probably  the  cafe  when  a plumb-line  is  brought  very  near  to  a metallic  plate  ; in- 
conveniences to  which  all  plumb-lines  have  hitherto  been  in  fome  degree  fubjed. 

Plate  XV.  Fig.  i„  thews  a tkeleton  of  the  adjufting  tool  parallel  to  the  telefcope 
B B,  which  during  the  adjuftment  is  always  in  a vertical  pofition,  in  one  end  of  the 
horizontal  arm  C L,  is  cut  notches  which  refts  upon  a prifmatic  bar  of  brafs  placed 
on  the  top  of  each  pillar,  and  in  the  diredion  of  the  miridian.  The  horizontal  po- 
fition of  thefe  bars  is  obtained  by  common  adjuftments  for  fuch  purpofe.  The  ex- 
tremity of  the  other  end  of  the  horizontal  bar  by  C,  refts  upon  the  point  of  a vertical 
fcrew  which  works  in  a cock  fcrewed  on  the  top  of  each  pillar,  d d is  a Silver  wire 
fupporting  the  plummet  (p)  which  fwings  on  a glafs  veflel  filled  with  water,  as  is 
ufually  done  to  check  the  vibration,  X Z are  two  microfcopes ; at  ^ is  an  adjuft- 
ment fuch  as  is  commonly  ufed  to  bring  the  wire  in  the  focus  of  the  microfcope,  and  to 
draw  the  wire  eaft  or  weft,  oppofite  the  dot.  W is  a pinion  which  works  in  a rack 
that  fupports  the  glafs  veflel  filled  with  water ; by  means  of  this  the  veflel  can  be 
railed  fo  as  to  relieve  the  wire  from  the  weight  of  the  plummet  when  the  machine  is 
moved. 

Fig.  i.  is  the  fame  in  profile.  Q^are  tlie  dots ; o,  o the  lenfes,  by  means  of 
which  the  images  of  the  dots  are  formed  in  the  conjugate  foci  at  S,  S ; thefe  images 
are  diftindly  fttewn  by  the  microfcopes  X Z ; the  plumb-line  is  made  to  fwing 
through  one  dot  by  means  of  the  fcrews  at  the  top  of  the  adjufting  tool ; whilft  the 
other  dot,  which  is  moveable  from  right  to  left,  has  its  image  brought  to  the  wire 
by  means  of  a fcrew.  We  now  fuppofe  that  the  plumb-line  fwings  through  the  center 
of  each  image,  and  the  true  pofition  of  the  tool  is  fo  far  obtained,  provided  the 
plummet  hangs  freely  in  the  middle  of  the  glafs  veflel,  which  will  be  the  cafe  when 
the  arm,  which  refts  upon  the  prifmatic  bar,  that  is,  when  the  bar  itfelf  is  horizontal. 
Provided  alfo  that  the  other  arm  is  truly  horizontal,  which  pofition  is  obtained  by  the 
fcrew,  which  works  vertically  in  the  cock  by  C. 

The  juft  diftance  of  the  tool  from  the  telefcope  is  ftiewn  by  thediftind  vifion  of  the 
images ; and  in  order  to  obtain  the  fame  diftance  exadly  at  all  times,  a fcrew  which 
works  in  a cock,  fcrewed  to  the  prifmatic  bar  is  moved,  ’till  its  point  juft  prefles 
againft  the  end  of  the  notched  piece  which  refts  on  the  bar.  Let  now  the  fcrew  W at 
the  bottom  be  turned,  fo  as  to  relieve  the  plumb-line,  and  let  the  tool  be  removed; 
then  let  the  telefcope  be  inverted,  and  the  tool  brought  to  the  other  fide,  and  placed 
upon  the  other  bar  and  cock,  let  the  wire  be  made  to  fwing  through  and  bifed  the 
upper  image ; if  now  the  telefcope  has  turned  upon  an  axis  truly  horizontal,  the 
plumb-line  will  alfo  bifed  the  lower  image ; if  not,  corred  half  the  error  as  ufual, 
and  repeat  the  adjuftment  ’till  all  error  vanifhes. 

Thus  we  fliall  have  the  .inftrument  proved,  without  any  additional  weight  on  the 
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axis;  we  have  the  advantage  of  a long  plumb-line,  without  parallax,  or  corptifcular 
attraction ; and  all  error  of  the  artift  in  the  diameters  of  the  pivots  is  rendered  of  no 
conlequence  whatever. 

Apparatus  for  reverfing  the  Injlrument . 

As  the  line  of  collimation  requires  conftant  verification,  the  reverfing  of  the  axis 
Ihould  be  rendered  as  commodious  as  poflible;  particularly  as  this  is  always  done  to 
the  greateft  nicety  by  celeftial  obfervations,  which  will  not  admit  of  delay.  I always 
prove  it  by  the  polar  ftar*,  and  this  is  the  method : I obferve  the  paffages  over  the 
three  firft  wires;  I then  reverfe  the  inftrument,  and  take  the  paffages  over  the  two 
laft  wires,  that  is,  in  facft  over  the  two  firft  again.  Now  it  is  manifeft,  that  if  the 
collimation  be  perfedt,  the  intervals  from  the  firft  wire  to  the  middle  one,  and  from 
the  middle  one  to  the  fifth,  will  be  precifely  equal,  as  alfo  the  intervals  from  the 
fecond  to  the  middle,  and  from  the  middle  to  the  fourth.  The  apparatus  for  this 
purpofe,  fhewn  in  Plate  XV.  Fig.  2.  is  fo  manageable,  that  I can  reverfe  this  weighty 
inftrument  without  help  in  the  fhort  half  paffage  of  Urfre  minoris,  in  time  to  ob- 
ferve the  paffage  over  the  laft  wire,  having  before  reverfing  obferved  the  paffages 
over  the  firft,  fecond  and  middle  wires.  The  horns  E,  E,  being  placed  under  the 
axis : the  winch  A is  turned,  which  works  with  a double  pinion  in  the  rack  B,  which 
is  double,  having  the  teeth  let  at  alternate  intervals,  as  fhewn  in  Fig.  3.  by  which 
means  the  lmootheft  motion  poflible  is  obtained : this  rack  elevates  the  block  C, 
hollowed  conically  to  receive  the  extremity  of  the  cylinder  D,  made  to  fit  if;  and 
this  railing  the  upper  work  on  which  the  axis  now  refts,  lifts  the  inftrument  off  its 
fupports,  which  is  then  readily  turned  round  on  the  cylinder  D,  working  in  the  cone 
C and  female  cylinder  F,  F;  and  may  be  then,  in  its  reverfed  pofition,  fmoothly 
and  gently  lowered  down  again  to  its  fupports. 


An  EJfay  to  improve  the  Theory  of  Defective  Sight.  By  the  Rev.  John  Stack. 

THE  common  theory  of.  defective  fight  attributes  the  confufion  in  imperfect 
vifion  to  the  interfedlion  of  the  rays  of  each  pencil  that  enters  the  eye,  in  points 
either  before  or  behind  -the  retina.  It  dates  the  former  of  thefe  defedts  as  proceeding 
from  too  great  a convexity  of  the  cornea,  or  of  the  chryftalline  humour,  or  of  both ; 
and  the  latter  from  the  contrary  ftrudture  of  thofe  parts  of  the  eye.  Befide  thefe, 
fcarce  any  other  caufes  are  afllgned,  or  any  farther  explanation  of  the  defedls  given. 
This,  however,  feems  inadequate  to  the  folution  of  leveral  peaenomena  in  cafes  of 
defective  fight  that  frequently  occur;  fuch  as  the  following: 

i.  I have  frequently  caufed  fhort-fighted  perfons  to  place  a printed  book  a 
little  beyond  their  limits  of  diftindt  vifion ; then  applying  a card,  with  a fmall  hole 
made  in  it,  to  the  eye,  they  read  at  the  above-mentioned  diftance  with  great  eafe. 

2.  Oblerving 

* The  reafon  why  I prefer  the  polar  ftar  is,  becaufe  the  fmalleft  error  in  the  collimation  will,  on 
account  of  the  flow  motion  of  this  ftar,  (hew  a difference  which  cannot  be  attributed  to  the  unavoid* 
able  error  of  obfervation,  or  cafual  irregularity  of  the  clock  ; at  leafl:  we  know  the  limit  by  praftice. 
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i.  Obferving  the  effect  of  this  experiment  to  be  more  {hiking  than  ufual  in  a 
perfon,  the  pupil  of  whofe  eye  was  very  large,  I meafured  the  difbances  at  which  he 
could  read  when  the  pupil  was  dilated,  and  when  it  was  contracted,  and  found  the 
former  lels  than  the  latter  by  about  two  inches. 

N.  B.  Thefe  cafes  are  the  more  remarkable,  as  the  quantity  of  light  incident 
from  the  object  on  the  eye  is  diminifhed  in  each  of  thefe  experiments,*  and  confe- 
quently  the  vividnefs  of  the  pictures  on  the  retina  j therefore  a confiderable  degree 
of  dillinctnefs'  muft  have  been  procured  to  overbalance  the  difadvantage  that  the  lofs 
of  light  occafioned. 

3.  I have  met  with  cafes,  though  not  frequently,  of  defective  lighted  perfons  whofe 
fight  was  fuch  as  to  be  incapable  of  being  aflifted  by  any  double-concave  or  convex 
glades.  Some  of  them  found  vifion  a little  more  diftinct  through  a pin-hole  in  Jirong 
Light , others  not. 

Thefe  cafes  do  not  appear  at  all  explicable  on  die  vague  theory  of  defective  fight 
generally  received ; and  perhaps  others  of  a fimiiar  defcription  may  occur,  or  have 
already  occurred  to  more  accurate  and  extenfive  enquirers. 

That  fuch  phenomena  however  may  refult  from  various  defects  in  the  ftructure  of 
the  eye,  will  be  evident  to  any  one  who  confiders  the  exact  conformation  and  ad- 
juftment  of  its  parts  neceffary  to  produce  perfect  vifion.  Thefe  requifites  indeed  are 
fo  many,  and  of  fo  fubtile  a nature,-  that  it  feems  much  more  furprifing  that  fo  deli-- 
cate  an  organ  fihould  not  be  oftener  rendered  imperfect  by  accident  or  natural  infir- 
mity, than  that  fo  many  inftances  of  defective  fight  fiiould  be  met  with. 

A deviation  from  the  juft  form  or  refractive  power  of  any  of  the  different  humours 
might  be  fliown  (from  optical  principles)  capable  of  caufing  the  phenomena  above- 
mentioned  ; but  as  the  chryftalline  humour  is  the  principal  inftrument  in  vifion,  it 
will  be  fufficient  to  point  out  the  effects  arifing  from  any  deficiency  in  its  ftructure, - 
efpecially  as  the  number  and  minutenefs  of  the  circumftances  neceffary  to  its  perfec- 
tion make  this  humour  more  liable  to  incur  the  defect  dian  either  of  the  others;  and 
as  any  remedy  applicable  to  the  removal  of  errors  hence  arifing  will  be  found  equally 
fo  to  that  of  errors  occafioned  by  the  imperfection  of  the-  aqueous  or  vitreous 
humours. 

The  chryftalline  humour  being  in  the  form  of  a double-convex  lens,  it  is  evident 
that  when  parallel  rays  are  incident  on  it,  thofe  fall  more  obliquely  on  its  furface 
which  are  more,  remote'  from  the  vertex  or  middle  point  of  that  furface.  Now  if  that 
humour  were  of  uniform  denfity,  the  refraction  of  the  remote  rays  would  fo  far  ex- 
ceed that  of  the  central  ones  as  to  interfect  each  other  nearer  to  the  chryftalline  than 
the  mutual  interfection  of  the  more  central  rays ; therefore  if  one  of  thefe  interfec- 
tions  (or  foci)  be  at  the  retina,  the  other  muft  be  removed  from  it,  and  confequently 
a confufion  would  enfue  in  the  picture  on  the  retina. 

It  is  however  well  known  that  nature  has  ufied  an  admirable  precaution  againft 
this  imperfection,  by  gradually  diminiftfing  the  denfity  (and  therefbre  the  refractive 
power)  of  the  chryftalline  from  the  center  toward  the  edges ; fo  that  the  excefs  of 
refraction  arifing  from  obliquity  of  incidence  fhould  ferve  as  a compenfation  for  the 
defect  of  it,  owing  to  the  diminution  of  denfity,  and  thus  in  pevfek  vifion'  produces 

this 

* Hence  the  reafon  why  thefe  experiments  are  attended  with  more  remarkable  effects  in  flro-ngahau 
io  weak  light. 
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this  effect,  that  both  the  extreme  and  central  rays  of  the  incident  pencil  fhouldbe 
brought  to  a common  focus  exactly  on  the  retina. 

Let  us  now  fuppofe  a chryftalline  humour  of  fuch  a form  as  it  ufually  has  in  a per- 
fedt  eye,  and  at  the  central  parts  of  a juft  denfity,  but  whofe  denfity  is  not  fufficiently 
dimifhed  in  proceeding  from  the  center  to  the  edges:  from  what  has'  been  juft  ob- 
ferved  on  the  cafe  of  uniform  denfity.  in  the  chryftalline,  it  is  plain  that  the  exterior 
rays  of  the  incident  pencil,  and  thofe  only,  will  in  the  prefent  cafe  fuffer  too  great  a 
refraction,  and  produce  confufion  in  the  pidture  on  the  retina,;  confequently  if  thefe 
be  intercepted,  and  the  central  rays  alone  tranfmitted  to  the  eye  (as  is  done  in  the 
firft  experiment  by  the  pin-hole)  vifion  will  be  diftindt,  and  no  obftacle  to  its  perfec- 
tion will  remain  but  what  arifes  from  want  of  fufficient  light.  Vid.  Plate  XV.  Fig.  3. 

Even  though  the  denfity  of  the  chryftalline  were  every  where  too  great  as  well 
toward  the  center  as  toward  the  edges,  yet  as  the  diffufion  OS,  occafioned  by  the 
central  rays,  is  far  lefs  than  T V,  that  caufed  by  the  exterior  rays,  vifion,  though  not 
rendered  perfectly  diftindt  by  the  exclufion  of  the  exterior  rays,  will  be  made  more 
clear  than  before,  unlefs  the  denfity  be  very  much  greater  than  it  lhould,  in  which 
cafe  the  diffufion  O S might  be  fo  great  as  to  impede  vifion  entirely,  as  well  as  the 
diffufion  T V,  which  is.  greater  than  it.  Vid.  Fig.  4. 

I have  here  fuppofed  the  rays  parallel,  for  the  purpofe  of  confidering  the  view  of 
remote  objedts;  but  the  reafoning  will  equally  apply  to. rays  fenfibly  diverging,  and 
fo  will  illuftrate  as  well  the  view  of  nearer  objedts. 

Thefe  obfervations,  if  juftly  founded,  might  ferve  to  fhew  the  reafon  of  what 
occurred  in  the  fecond  experiment,  where  the  confufion  of  vifion  was  fo  much  dimi- 
nifhed  by  the  contraction  of  the  pupil,  the  iris  in  fuch  a cafe  intercepting  thofe  rays 
which  caufed  a confufion  when  the  pupil  was  dilated ; in  the  fame  manner  as  the  card 
in  the  firft  experiment  intercepted  the  rays  that  caufed  confufion  to  the  naked  eye. 

It  appears  to  me  that  the  defedt  of  all  fhort-fighted  perfons  who  are  aflifted  by 
concave  glaffes  is  probably  of  that  kind  reprefented  in  Fig.  4,  becaufe  as  the  re- 
fradtion of  a lens  affedts  any  rays  that  fall  on  it  (except  that  in  its  axis),  and  as  the 
refradtion  is  conftantly  greater  the  more  remote  the  incident  rays  are  from  the  axis, 
fo  where  fuch  a glafs  renders  vifion  diftindt,  errors  of  refradtion  mull  have  taken 
place  in  the  eye,  previous  to  the  application  of  the  glafs,  equal  and  contrary  to  thofe 
refradtions  which  have  removed  them. 

If  the  defedt  were  not  of  .this  nature,  but  that  all  the  rays  were  brought  to  a focus 
dn  the  fame  point  before  the  retina,  a lens,  the  refradtion  of  whofe  central  parts 
would  bring  the  rays  near  the  axis  to  a focus  at  the  retina,  will,  by  the  greater  re- 
ftadtion  of  its  exterior  parts,  remove  the  focus  of  the  more  remote  rays  behind  the 
retina.  Vid.  Fig.  5.  Or  even  though  all  the  rays  did  not  meet  in  a point,  yet  if 
their  interfedtions  were  all  very  clofe  to  each  other,  and  at  a confiderable  diftance 
from  the  retina,  the  effedt  of  a concave  glafs  would  be  the  fame  as  before  j and 
while  it  deftroyed  the  diffufion  of  the  central  rays,  would  leave  a diffufion  of  the  ex- 
terior rays  remaining,  or  vice  verfa.  Vid.  Fig.  6. 

On  the  other  hand,  if  the  foci  of  the  extreme  and  central  rays  within  the  eye  fall 
before  the  retina,  and  are  two  diftant  from  each  other,  no  double  concave  of  the  ufual 
form  (t.  e.  of  equal  curvature  on  each  fide)  can  deftroy  the  error  of  the  one  kind  of 
rays,  without  generating  or  leaving  one  of  the  other  kind.  Vid.  Fig.  7. 

Npw,  if  any  glafs  can  be  contrived  in  which  the  quantity  of  refraction  of  the  central 
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rays  can  be  made  the  fame  as  in  a double  concave,  while  that  of  the  exterior  rays  is 
diminifhed,  it  would  feem  that  the  former  error  might  be  avoided;  and  on  the  con- 
trary, that  the  laft  mentioned  error  might  be  compenfated,  if  the  glafs  were  fo  con- 
trived as  to  make  the  exterior  rays  fuffer  a greater  refradtion  than  they  do  in  the  double 
concave,  the  refadtion  of  the  central  rays  remaining  the  fame  as  before.  And  perhaps 
if  will  appear  that  thefe  effedts  may  be  produced  by  a concavo-convex  glafs  of  greater 
curvature  on  the  concave  fide  than  on  the  convex,  efpecially  if  the  thicknefs  of  luch  a 
lens  be  made  greater  than  ufual;  becaufe  the  thicker  the  lens  is,  the  nearer  will  an 
exterior  ray  be  brought  to  the  vertex  of  the  fecond  furface,  and  therefore  its  incidence, 
and  confequently  its  refraction  by  that  furface,  will  be  the  lefs,  as  in  Fig.  8. ; vice 
verfa  in  Fig.  9. 

We  fee  that  in  the  double  concave  the  refradtion  of  an  exterior  ray,  by  the  firft 
furface,  is  greater  than  that  of  a central  ray,  and  as  its  effedt  is  to  caufe  a divergence, 
the  refradtion  of  the  firft  furface  will  add  more  to  the  effedt  of  the  fecond  furface 
(which  is  alfo  to  caufe  divergence)  upon  the  exterior  rays  than  upon  the  central 

1.  In  the  fame  manner  in  the  concavo-convex  (the  rays  falling  on  the  convex  fide) 
the  refradtion  of  the  exterior  rays  by  the  firft  furface  is  greater  than  that  of  the  cen- 
tral rays';  but  thefe  refradiior.s  are  decrements  of  the  divergence  caufed  by  the- 
fecond  furface  ; therefore  the  divergence,  of  the  exterior  rays  is  more  diminifhed' than 
that  of  the  central  rays,  and  therefore  maybe  made  lefs  than  that  of  the  exterior 
rays  made  by  a double  concave,  while  the  divergence  of  the  central  rays  caufed  by 
both  ‘k.the  fame. 

'i.  Let  the  rays  fail  on  the  concave  fide,  Fig.  9.  In  this  cafe  the  divergence  of  the 
exterior  rays  by  the  concave  is  greater  than  that  of  the  central  rays ; hence  the  inci- 
dence of  the  exterior  rays  on  the  fecond  furface  may  be  made  lefs  than  that  of  the 
central  rays ; and  therefore  the  refradtion  of  the  former  ray  into  air  may  be  lefs  than 
that  of  the  latter;  that  is  (fince  thefe  refradtions  caufe  a convergence)  the  diver-"' 
gence  of  the  exterior  rays  is  lefs  diminifhed  than  that  of  the  central,  therefore  the1 
exterior  rays  will  for  both  reafons  diverge  more  than  the  central.  ' 

This,  it  will  be  faid,  is  equally  effedted  by  a double  concave;  but  if  the  curvature 
of' the  firft  furface  in  the  concavo-convex  be  conftderable  in  refpedt  of  that  of  the 
fecond  furface,  it  may  be  brought  to  pafs  that'  the  incidence  of  the  exterior  rays  on 
the  fecond  furface  fhall  be  of  a different  affedtion  fiom  that  of  the  central  rays,  and. 
therefore  that  the  refradtion  of  the  fecond  furface  may  augment  the  divergence  of  the- 
former,  while  it  diminifhes  the  divergence  of  the  latter,  and  thus  caufe  a greater 
divergence  of  the  exterior  rays  than  can-  be  effedted  by  the  double  concave,  while  the 
divergence  of  the  central  rays  caufed  by  both  is  the  fame. 

Thefe'  expedients  feem  capable  of  corredting  the  unufual  errors  of  mort  fighr,  . 
that  cannot  be  removed  by.  any  double  concave  glafs,  if  they  ftiould  be  occafioned 
by  the  caufes  that  I have  fuppoftd,  i.  e.  by  confiderable  errors  of  fpheticity. 

And  it  feems  probable,  from  what  has  been  faid,  that  fijclr  defedt  is  occafioned  by 
thofe  caufes,  where  perfons  of  the  above  defcription  are  affifted  in  vifion  by  looking 
through  a pin-hole,  and  that  they  may  try  the  effedt  of  the  concavo-convex  poffibly  ■' 
with  advantage. 

And  if  any  chromatic  errors  fhould  accompany  thefe  errors  of  fphericity,  as  pro- 
bably there  would,  they  will  be  diminifhed  or  removed  by  the  difperfion  that  attends^  - 
the.. refradtion  of  the  glafs. 
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But  where  the  application  of  a pin-hole  to  the  eye  does  not  render  vifion  more  dif- 
tinbV,  the  defeat  probably  does  not  rife  from  fuch  imperfect  ftrubture*  of  the  eye  as 
has  been  fuppofcd,  but  from  fome  other  caufe,  as  turbid  humours,  callofity  of  the 
retina,  or  reflection  of  the  oblique  rays  from  the  fides  of  the  eye,  by  which  the  pic- 
tures on  the  back  pirt  of  the  retina  would  be  confufed. 

Dr.  Porterfield  and  others  account  for  the  diftinblnefs  afforded  to  (hort  flighted 
perfons  by  looking  through  a pin-hole,  by  the  diminution  of  the  breadch  of  the  pencil 
incident  upon  the  retina,  fuppofing  ftill  that  all  the  rays  inter JeEt  in  one  ■point  within  the 
eye-,  but  befide  that  the  breadth  is  not  fo  much  leffened  on  that  hypothefls  as  on  the 
hypothefis  here  given,  and  therefore  the  phenomenon  not  fo  adequately  accounted 
for,  it  alio  feems  a very  extraordinary  and  improbable  fuppoficion,  that  while  all  the 
numerous  parts  of  fo  delicate  an  organ  as  the  eye  are  difordered  or  deranged,  yet 
th  it  fo  exaCl  a harmony  in  error  fhould  be  obferved  among  them,  as  to  bring  the  rays 
of  every  different  pofition  to  one  common  interfebtion  at  an  improper  place. 


An  Account  of  fome  Ohfervations  made  with  a View  to  ajcertain  whether  Magnifying 
Fewer  or  Aperture  contributes  moft  to  the  difcerning  Jmail  Stars  in  the  Day . By  the 
Rev.  Henry  Ussher,  D.D.  M.R.I,A.  and  F.R.S. 

IT  has  long  been  a difputed  point  amongft  aftronomers,  nor  is  it,  I believe,  yet 
decided,  whether  aperture  or  magnifying  power  contributes  moft  to  the  difcern- 
ing fmall  ftars  in  the  day. 

The  following  experiments  and  obfervations,  made  with  the  tranfit  inftrument  of 
our  obfervatory,  may  perhaps  tend  to  throw  fome  light  on  the  fubjebt : they  were 
made  with  care,  and  are  certainly  related  without  prejudice,  for  the  conclufion  I ar- 
rive at,  is  contrary  to  what  I fuppofed  previous  to  experiment. 

The  diameter  of  the  objebt-glafs  is  41%  inches,  I made  three  diaphragms  of  pafte- 
bnard,  with  apertures  whofe  diameters  were  inverfely  proportional  to  the  fquare  roots 
of  the  magnifying  powers ; and  by  means  of  thefe  I could  compare  feverally  600 
and  2.C0,  400  and  200,  and  600  and  4005  although,  as  remarked  above,  thefe  com- 
parifons  are  not  exactly  juft. 

Things  being  in  readinefs,  I began  my  experiments  on  December  2d  j aifd  in 
thefe  I did  not  depend  folely  on  my  own  eye ; I thought  it  better  to  put  them  to 
the  teft  of  eves  lefs  ufed  to  agronomical  obfervation,  yet  fufficiently  acquainted  with 
the  prabtice,  to  find  fmall  ftars  in  the  field  of  view. 

9 Bootis  of  the  fourth  magnitude  paffed  ih.  yi'  before  the  fun:  this  ftar  was 
vifible  with  200,  but  incomparably  better  with  600  with  the  diminifhed  aperture  it 
appeared  with  a planetary  roundnefs.  This  trial  was  made  by  me. 

(3  Urfte  minoris,  to  an  unprabticed  eye,  appeared  confeffedly  better  with  600  than 
200. 

Second 

* It  is  poffible  that  the  ftrufture  of  the  eye  might  be  fuch  as  that  the  foci  of  the  exterior  and  cen- 
tral rays  would  fall  at  different  fides  of  the  retina,  which  defeft  would  not  eafily  be  remedied  ; but  even 
this  I conceive  might  be  accompiiihed  by  combinations  of  different  lenfes,  like  the  compound  obje&- 
glalles  of  Dolland. 
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Second  y Urfae  minoris  pafled  i h.  y before  the  fun.  The  fame  eye  gave  the  fame 
conclulion. 

y Serpentis  3d  magnitude  pafled  52'  before  the  fun:  not  viflble  to  me  with  200  and 
whole  aperture ; feen  with  600,  and  the  proportional  diminution  of  aperture  ; and 
fhewn  to  another  perfon  ; fought  for  again  with  200,  but  in  vain.* 

0 and  v Draconis,  both  of  3 — 4 magnitude;  the  latter  pafled  12  32"  before  the 
fun ; viflble  with  both  powers,  but  far  better  w ith  600  to  an  eye  that  had  fome  prac- 
tice, and  alfo  to  me. 

December  4,  fecond  y Ur  fa  minoris,  not  difcoverable  with  200,  plainly  feen  with 
600  by  an  eye  totally  unufed  to  obfervation. 

1 Draconis,  not  viflble  to  the  fame  with  200,  feen  plainly  with  600 ; afterwards 
difcovered  with  200,  but  with  difficulty. 

N.  B.  This  day  was  a little  hazy,  with  thin  clouds,  through  which  both  by  night 
and  day  the  600  had  the  advantage,  and  fhewed  to  my  eye  many  ftars  that  were  in- 
vifible  with  200.  I mention  this,  becaufe  I at  firft  fufpeCted,  that  although  the  great 
power  had  the  advantage  in  the  clear  blue  Iky  of  December  2d,  yet  perhaps  it  might 
be  inferior  in  another  flate  of  the  air,  by  magnifying  the  haze  and  vapors ; but  the 
obfervation  of  y Serpentis  in  the  glare  of  the  fun  on  the  2d,  and  many  ftars  both  by 
night  and  day  on  the  4th,  confirm  the  fuperiority  of  600. 

I next  prepared  a fet  of  diaphragms  whofe  areas  of  aperture  were  inverfely  propor- 
tional to  the  magnified  area  of  the  objeCt. 

December  12th,  |3  Urfse  minoris  diftin<5b  and  magnified  with  600 ; diftinfb  alfo  but 
not  magnified  with  200 ; this  ftar  is  too  bright  for  any  conclulion  to  be  drawn. 

1 ft  y Urfae  minoris,  a very  fmall  ftar,  viflble  with  600,  with  its  proportional  aper- 
ture ; invifible  with  400. 

Many  other  trials  proved  the  fuperiority  of  the  great  magnifying  power  with  di- 
miniflied  aperture  : I cannot  omit  mentioning  one  more. 

December  29th,  (3  Ly rse  pafled  y'  after  the  fun;  this  ftar,  of  the  3d  magnitude, 
and  fo  near  the  fun,  I had  little  expectation  of  feeing.  I fought  it  in  vain  with  200 
and  400,  but  faw  it  plainly  and  obferved  its  pafiage  with  600,  having  an  aperture 
rather  fmaller  than  juft  proportion  demanded.  I lhewed  the  ftar  to  another  perfon 
before  it  quitted  the  field  of  view. 

For  the  fuperiority  of  magnifying  power  the  following  caufes  may  be  afligned: 

The  principal  one,  perhaps,  is  the  quicknefs  of  the  ftar’s  motion  in  the  field  of 
view.  That  this  contributes  to  perception  I coiled:  from  hence;  that  when  a ftar, 
although  within  the  field,  does  not  immediately  prefent  itfelf  to  the  eye,  as  is  fome- 
times  the  cafe  with  Jupiter  near  the  fun,  if  the  telefcope  be  gently  moved,  the  appa- 
rent motion  of  the  ftar  immediately  difcovers  its  place. 

Another  reafon  may  perhaps  be  the  magnified  image  of  the  ftar  which  thus  becomes 
a more  perceptible  objeCt,  even  though  its  light  is  diminifhed ; this  amplification,  as 
far  as  I can  perceive,  is  nearly  in  the  inverfe  proportion  of  the  aperture  ; in  very  con- 
fiderable  diminutions  ait  leaft,  it  feems  to  follow  this  proportion:  thus  with  an  aper- 
ture A of  an  inch  the  polar  ftar  took  64"  to  pafs  the  wire  : with  one  of  3^,5  : but 
with  ,%  30'',  and  with  2,8  inches  19". 
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* This  ftar  was  very  near  the  fun,  and  its  being  viflble  is  a ftrong  proof  of  the  excellence  of  this 
inftrumeat. 
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I at  firft  fufpe&ed  that  this  amplification  arofe  from  fome  unavoidable  error  in  the 
objeft-glafs,  which  created  a circle  of  diflipation  around  the  principal  image,  which 
circle  became  vifible  in  proportion  to  the  darknefs  of  the  field  j but  by  the  following 
experiment  it  feems  to  arife  from  the  inflexion  of  light.  I made  a re&angular  aper- 
ture -ro  of  an  inch  broad,  and  -nr  long ; when  this  aperture  was  applied  vertically,  it 
gave  me  an  eliptical  horizontal  image ; and  when  applied  horizontally,  it  gave  me  an 
eliptical  vertical  image.  Alfo  when  I applied  a triangular  aperture,  it  gave  an  image 
nearly  the  fhape  of  a pear ; the  broad  end  being  formed  by  the  vertex,  and  the  narrow 
end  by  the  bafe : the  triangle  was  formed  with  a long  bale  and  fmall  altitude,  fo  that 
the  effedt  of  the  other  angles  on  the  image  became  infenfible  to  the  eye. 

I fhall  conclude  with  pointing  out  an  advantage  that  I reap  from  this  circumftance : 
By  means  of  a confiderable  diminution  of  aperture,  I make  the  polar  flar  fo  dif- 
tindtly  round  and  large,  that  I obferve  the  appulfe  of  its  limbs  to  each  edge  of  the 
wires,  as  well  as  the  paffage  of  its  center  over  them  by  which  means  much  greater 
precifion  is  obtained  in  proving  either  the  collimation  or  meridian. 


An  Effdy  on  the  Variations  of  the  Barometer.  By  Richard  Kirwan,  Efq.  M.  R.  I.  A, 

and  F.R.S. 

r|^HE  writer  begins  with  remarking,  that  though  the  variable  height  of  the 
mercury  in  the  barometer  is  without  doubt  the  immediate  confequence  of  the 
variable  preffure  of  the  atmofphere,  yet  that  the  caufe  of  this  variable  preffure  has  not 
yet  been  afcertained.  He  then  proceeds  to  ftate,  firft,  the  principal  oblervations 
made  on  barometrical  variations. 

Obfer.  i.  The  more  confiderable  elevations  and  depreflions  of  the  mercury  hap- 
pen in  a very  flhort  interval  of  time  in  places  very  remote  from  each  other.  Various 
inftances  of  this  correfpondence  are  produced,  but  they  are  found  not  to  happen  where 
there  is  a confiderable  difference  in  longitude. 

Obfer.  i.  The  deviations  of  the  mercury  from  its  mean  annual  altitude  are  far 
more  frequent  and  extenfive  near  the  poles,  than  near  the  equator. 

Obfer.  3.  The  variations  without  the  tropics  are  greater  and  more  frequent  in  the 
winter  than  in  the  fummer  months. 

Obfer.  4.  The  variations  are  confide rably  fmaller  in  very  elevated  fituations  than 
on  the  level  of  the  fea. 

Obfer.  5.  The  mean  height  of  the  barometer  on  the  level  of  the  fea  in  molt 
parts  of  the  globe  is  found  to  be  about  thirty  inches. 

Obfer.  6.  In  calm  weather,  when  die  air  is  inclined  to  rain,  the  mercury  is  com- 
monly low. 

Obfer.  7.  Upon  very  high  winds,  though  not  accompanied  with  rain,  the  mer- 
cury finks  loweft,  having  regard  to  the  quarter  from  whence  the  wind  blows, 

Obfer.  8.  In  ferene  and  fettled  weather  the  mercury  is  generally  high,  as  alfo  in 
calm  and  frofty  weather. 

Obfer.  9.  The  greateft  heights  of  the  mercury  are  found  upon  eafterly  and  north 
eafterly  winds ; to  which  we  may  add,  that  under  a foutherly  wind  it  is  commonly 
low.  The  four  laft  obfervations  are  Dr.  Halley’s,  made  in  England,  but  found  to 
apply  to  more  fouthern  latitudes. 
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The  writer  next  proceeds  to  the  caufes  to  which  thefe  phenomena  have  been 
afcribed. 

1.  On  the  influence  of  different  temperatures.  Though  cold  condenles  and  heat  rare- 
fies the  air,  yet  while  the  mafs  of  the  atmofphere  remains  the  fame,  its  weight  will 
be  unaltered.  Now,  obfervation  fhows,  that  a variation  of  the  mafs  is  not  a necelTary 
confequence  of  the  change  of  temperature,  the  height  of  the  mercury  being  often 
the  fame  in  different  feafons  and  under  different  climates.  Further,  great  changes  of 
temperature  take  place  only  in  the  lower  regions  of  the  atmofphere ; any  increment 
or  decrement  in  the  mafs  of  which,  from  that  caufe,  will  be  too  inconfiderable  to 
alter  materially  the  height  of  the  barometer.  This  is  proved  by  a calculation. 

2.  On  the  influence  of  winds.  Dr.  Halley  attributes  the  rife  of  the  mercury  to  the 
accumulation  of  air  over  the  place,  proceeding  from  two  contrary  winds  blowing  thi- 
ther ; but  were  this  the  cafe,  we  fhould  always  have  a calm  when  the  mercury  dands 
highed,  which  is  not  the  fad.  In  purfuance  of  the  fame  hypothefis  he  afcribes  the 
fall  of  the  mercury  to  the  exhauftion  of  air  by  two  contrary  currents  ; but  this  feems 
an  impoflible  fuppofition,  fince  in  that  cafe  the  air  on  each  fide  would  flow  in  to 
maintain  the  equilibrium  ; or  the  higher  air  would  defcend,  and  caufe  a fenfible  cold, 
which  is  not  obferved  to  take  place  when  the  barometer  is  low.  Halley  further 
afcribes  the  great  defcent  of  the  mercury  in  ftorms  to  an  attenuation  of  the  air,  owing 
to  its  being  carried  away  by  the  current  of  wind  falter  than  the  flagnant  air  behind  and 
on  the  fides  can  rufh  in  to  fupply  its  place  ; but  the  fad  is,  that  the  fall  of  the  mer- 
cury is  previous  to  the  ftorm,  and  that  during  the  rage  of  it,  a rife  commonly  takes 
place.  Further,  the  velocity  of  the  fwifteft  wind  is  vaftly  inferior  to  what  would  be 
required  to  make  a vacuum  of  air. 

3.  On  the  influence  of  vapours.  The  writer  dates  Mr.  SaufTure’s  dodrine  concerning 
the  prefence  of  vapour  in  the  atmofphere,  and  its  properties ; and  from  calculation 
infers  that  the  difference  of  weight  in  a column  of  air  palling  from  perfed  drynefs 
to  faturation  with  moiflure,  would  not  exceed  -fo  of  an  inch  of  the  barometer ; and 
therefore  the  faturation  of  the  atmofphere  with  vapour  if  admitted  in  the  greateft 
degree  will  not  account  for  the  fall  often  obferved  in  the  mercury. 

4.  Of  the  unequal  diffuficn  of  the  higher  atmofphere.  This  appears  to  the  writer  to  be 
the  only  caufe  adequate  to  the  effeds  produced,  viz.  the  accumulation  of  air  over 
certain  parts  of  the  globe,  and  its  fubtradion  from  others.  The  weight  of  the  at- 
mofphere proceeding  from  the  mixed  ratio  of  its  denfity  and  height,  to  produce 
equality  of  weight,  it  fhould  be  lowed  where  its  denfity  is  greateff,  and  higheft  where 
it  is  lead.  Thefe  extremes  of  denfity  take  place  in  the  equatorial  and  polar  regions, 
the  former  being  the  lead,  the  latter  the  mod,  denfe.  But  the  mercurial  heights  at 
the  level  of  the  fea  being  equal,  the  mafles  of  the  correfponding  atmofpheric  columns 
mud  be  fo ; whence  in  order  to  balance  the  rarefadion  of  the  lower  part  of  the  column 
in  the  equatorial  regions  exceeding  that  in  the  polar,  the  fuperior  part  of  the  equato- 
rial column  mud  be  denfer  than  the  polar;  on  this  account,  the  upper  columns  of 
equatorial  air  not  being  fupported  by  an  equal  denfity  in  the  collateral  columns  of 
extratropical  air,  the  air  gradually  flows  over,  and  rolls  to  the  north  and  fouth. 
Thefe  fuperior  tides  confid  chiefly  of  inflammable  air,  which  is  much  lighter  than  any 
other,  and  is  abundantly  generated  between  the  tropics.  It  furnifhes  the  matter  of 
the  Aurora  Borealis  and  Auflralis , by  whofe  combudion  it  is  dedroyed;  and  this  corn- 
bullion  is  the  primary  caufe  of  the  greated  perturbations  of  the  atmofphere. 
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Thefe  ideas  the  writer  applies  in  explanation  of  many  fadls  in  meteorology,  by 
which  fafts  his  theory  is  reciprocally  fupported.  The  particulars  being  incapable  of 
abridgment,  we  muft  refer  fuch  of  our  readers  as  wifh  to  confider  them  minutely  to 
the  paper  itfelf. 


Account  ofjome  Experiments  on  Wheel  Carriages.  By  Richard  Lovel  Edgworth,  Efq. 

I WAS  prefent,  in  1773,  at  a fet, of  experiments  that  were  tried  in  London  to 
determine  the  relative  advantage  of  high  and  low  wheels  for  carriages. 

The  load  upon  a carriage  in  paffingover  an  obftacle  refills  the  power  which  draws 
it,  not  only  by  its  weight,  but  by  its  vis-inertias ; after  a carriage  has  been  once  fet 
in  motion  upon  a fmooth  road  with  any  giving  velocity,  its  motion,  fo  long  as  that 
velocity  is  continued,  is  neither  retarded  nor  promoted  by  its  vis-inertias ; but  when- 
ever it  paffes  over  any  height,  not  only  the  weight  of  the  carriage  muft  be  lifted  up, 
but  the  vis-inertias  of  that  weight  muft  be  overcome  in  a new  diredtion,  and  as  much 
velocity  muft  be  communicated  to  it  in  that  new  diredtion  as  will  enable  it  to  rife  to 
the  height  of  the  obftacle  whilft  it  palfes  over  its  bafe.  When  an  obftacle  is  of  fuch 
a lize  and  lhape  that  a wheel  of  fix  feet  diameter  muft  ftrike  the  top  of  it  at  once, 
and  not  roll  from  the  bottom  upwards,  and  when  its  lhape  will  permit  a fmaller 
wheel  to  touch  it  during  its  whole  afcent,  as  there  is  more  time  allowed  for  over- 
coming the  vis-inertias  of  its  weight  in  the  latter  cafe  than  in  the  former,  the  fmaller 
wheel  may  be  drawn  forward  by  a lefs  power  than  the  larger,  notwithftanding  the  ad- 
vantage of  lever,  which  is  in  favour  of  the  larger  wheel. 

T o determine  thefe  circumltances  by  experiment,  it  was  necelfary  to  conftrudt  an 
apparatus  different  from  that  which  I have  defcribed.  I at  firft  made  ufe  of  an  in- 
clined plane  of  five  or  fix  feet  long,  and  one  foot  high,  placed  upon  a fmooth  hori- 
zontal floor.  The  diftance  to  which  the  carriage  was  driven  upon  the  floor  by  the 
velocity  which  it  acquired  in  its  defcent  down  this  inclined  plane,  I affumed  as  the 
meafure  of  its  acquired  force,  and  the  refiftance  of  any  obftacle  which  1 placed  in  its 
way  1 determined  by  the  diminution  of  this  diftance.  But  though  1 was  well  fatisfied 
with  the  accuracy  of  this  mode  of  trial,  I conftrudted  another  that  might  appear  to 
others  lefs  liable  to  objection. 

I fcrewed  a circle  of  iron  three  feet  three  inches  diameter  upon  a folid  floor ; in 
the  center  of  this  circle  I eredted  an  upright  axis  or  roller  upon  two  pivots,  one- 
refting  in  a focket  of  brafs  upon  the  floor,  the  other  in  a bridge  which  was  raifed 
acrofs  the  machine.  This  axis  or  roller  had  a fmall  filk  cord  wound  round  its  cir- 
cumference, which  pairing  into  an  adjoining  ftaircafe,.  had  a fcale  and  weights  tied 
to  it,  which  turned  the  roller  with  the  required  velocity.  From  the  roller  a hori- 
zontal arm  of  wood  extended  to  the  circumference  of  this  iron  circle,  and  to  its  ex- 
tremity was  faftened  a piece  of  fteel  in  the  form  of  an  axle-tree  of  a carriage,  and 
upon  this  was  placed  a wheel,  which  by  thefe  means  was  carried  round  upon  the  brafs 
circle,  as  the  ftone  of  tanners  bark-mill  moves  round  the  trough  which  belongs  to  it. 
This  arm  was  permittedyto  rpove  up  and  down  by  means  of  a hinge,  fo  as  to  let  the 
wheel  rife  over  any  obftacle  which  was  placed  in  its  way.  Befides  this  another  arm 
was  placed  above  that  which  carried  the  wheel,  at  the  extremity  of  which  was  faftened 
a piece  of  tin,  forming  a vane,  which,  by  its  refiftance  to  the  air,  regulated  the  mo- 
tion of  the  machine.  The  roller  was  now  made  to  turn,  by  putting  weights  into  the 
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fcale,  and  it  was  let  to  revolve  until  its  motion  became  uniform.  After  eight  or  ten 
turns’  it  revolved  with  an  equable  velocity ; and  during  every  fet  of  experiments  the 
fame  velocity  was  preferved,  and  whatever  refiftance  the  carriage  was  expofed  to  was 
overcome  by  the  addition  of  weight.  The  additional  weight  became  therefore,  in 
all  cafes,  the  meafure  of  the  additional  refiftance,  and  determined  with  the  greateft 
accuracy  the  refult  of  every  experiment  which  I wifhed  to  try. 

Having  found  that  nearly  five  pounds  and  a half  was  fufficient  to  give  the  wheel, 
when  loaded  fo  as  to  weigh  about  four  pounds,  a velocity  of  nearly  ten  feet  in  a fecond, 

I placed  an  obftacle  of  a quarter  of  an  inch  high  upon  the  plane,  and  it  required 
no  lefs  than  fix  pounds  and  a half  to  overcome  its  refiftance.  Two  fuch  obftacles 
required  fourteen  pounds  and  a half.  Two  obftacles  of  the  fame  height,  but  of  a 
different  fhape,  each  making  an  inclined  plane  of  three  quarters  of  an  inch  long  and 
a quarter  of  an  inch  high,  were  fubftituted  in  the  place  of  the  former,  and  it  re- 
quired but  two  pounds  to  overcome  their  refiftance.  The  difference,  therefore, 
between  two  and  fourteen  muff:  be  attributed  to  vis-inertias  ; for  the  velocities  of  the 
carriage  and  the  heights  of  the  obftacles  remaining  the  fame,  the  only  difference 
that  exifts  is,  that  in  the  one  cafe  the  wheel  has  much  more  time  to  furmount  the 
obftacle  than  in  the  other,  and  confequently  had  much  lefs  vis-inertias  to  overcome. 

From  this  confiaeration  it  appears  that  whatever  permits  the  load  to  rife  gradually 
over  an  obftacle,  without,  obftrudting  the  velocity  of  the  carriage,  will  tend  to  faci- 
litate its  draught ; and  the  application  of  ljprings  has  this  effect  to  a very  confiderable 
degree.  The  fame  weight -of  four-pounds  being  drawn  over  the  fame  obftacles,  when 
fprings  were  put  between  the  load  and  the  carriage,  by  four  pounds  inftead  of  four- 
teen. This  remarkable  difference  points  out  the  great  advantage  of  fprings  in  rough 
roads ; an  advantage  which  might  be  obtained  for  heavy  waggons  as  well  as  for  other 
carriages  by  a judicious  application  of  the  fame  means. 

It  has  but  feldom  happened  that  the  modefty  of  theory  has  promifed  lefs  than 
what  has  been  verified  by  experiment ; but  it  appears  from  the  Memoirs  of  the 
French  Academy  that  the  idea  of  applying  fprings  to  carriages  had  occurred  to  Mon- 
fieur  Thomas  in  the  year  1703,  who  has  given  a drawing  of  a carriage  conftrudted 
upon  this  principle  many  years  before  it  was  attempted  to  be  put  into  execution.  So 
little  hope  had  he  entertained  of  fuccefs,  that  he  exprefsiy  mentions  it  as  a theory 
which  could  not  be  reduced  to  praftice ; he  had,  however,  no  notion  of  applying 
fprings  to  facilitate  the  draught,  but  merely  for  the  convenience  of  the  rider;  and  1 
apprehend  that  it  is  not  at  prefent  commonly  imagined  that  fprings  are  advantageous 
for  this  purpofe  ; nor  would  it  at  firft  fight  appear  credible,  that  upon  a rough  paved 
road,  fuch  as  are  common  in  Chefhire  and  other  parts  of  England,  a pair  of  horfes 
could  draw  a carriage  mounted  upon  fprings  with  greater  eafe  and  expedition  than 
four  could  draw  the  fame  carriage,  if  the  fprings  and  braces  were  removed,  and  the 
carriage  bolted  faft  down  to  the  perch.  I tried  fome  other  experiments  with  the 
fame  apparatus  to  compare  long  and  fhort,  high  and  low  carriages.  I have  loft  the 
particular  refults  of  each  experiment,  but  I am  well  allured  that  the  preference  which 
has  lately  been  given  in  England  to  high  carriages  is  ill-founded  ; that  upon  fmooth 
roads  the  height  of  the  carriage  is  a matter  of  indifference  as  to  the  draught,  and  that 
in  rough  roads  it  is  confiderably  difadvantageous ; that  the  length  of  carriages,  if  their 
weight  be  not  encreafed,  is  alfo  a matter  of  indifference,  except  in  very  uneven  roads, 
and  where  there  are  deep  ruts ; in  the  former  long  carriages  are  preferable,  in  the 
latter  fhort.  ones... 
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An  Enquiry  into  the  different  Modes  of  Dmonftr alien , hy  •which  the  Velocity  of  Spouting  Fluids 
has  been  iuvefligated  a priori.  By  the  Rev.  M.  Y oung,  D.D.  F.T.C.D.  £s?  M.R.J.A. 

THE  ancients  had  no  knowledge  of  the  meafure  of  the  flux  of  waters.  Benedidt 
Caflelli  was  the  firft  who  opened  a way  to  a true  meafure,  the  refult  of  his 
enquiry  is  contained  in  his  treatife  Della  mefura  dell ' acque  cerrenti ; which  meafure  he 
found  to  depend  on  the  area  of  the  feCtion  and  the  velocity  of  the  water  conjointly. 

Few  writers  on  this  fubjeffc  acquiefce  in  the  folution  of  another.  Even  Newton 
has  given  two  demonftrations  not  very  confident  with  each  other. 

The  demonftration  in  the  firft  edition  of  his  Principia  he  endeavours  to  prove,  that 
the  velocity  of  the  fpouting  water  is  equal  to  that  which  a heavy  body  would  acquire 
in  falling  through  half  the  height  of  the  water  above  the  aperture ; in  his  fecond  and 
third  editions  he  relinquishes  this  calculation,  and  demonftrates  that  the  velocity  is 
that  which  would  be  acquired  in  falling  through  the  entire  altitude.  Yet  he  imme- 
diately fubjoins  an  account  of  experiments  which  he  made  wich  a view  to  afeertain 
this  point,  and  which  feem  inconfiftent  with  the  demonflration  he  adheres  to,  though 
very  confonant  to  that  which  he  rejedts. 

The  demonflration  which  he  gives  in  the  firft  edition  appears  at  firft  fight  to  be 
unexceptionable,  and  has  accordingly  been  received  by  the  learned  Emerfon,  YVhifton, 
Mr.  Wildbore  in  Hutton’s  Mifcellanea  Matbem.  and  other  good  philofophers.  It  is 
to  this  effedt : 

If  a vefiel  be  .filled  with  water,  and  perforated  in  the  bottom  fo  as  that  the  water 
may  flow  through  the  aperture,  it  is  manifeft  that  the  bottom  will  fuftain  the  weight 
of  all  the  water  except  the  weight  of  that  part  perpendicularly  incumbent  over  the 
orifice.  For  if  the  orifice  be  clofed  by  any  obftacle,  that  obftacle  will  fuftain  the 
weight  of  the  water  perpendicularly  incumbent  on  it,  and  the  bottom  of  the  vefiel 
will. fuftain  the  reft.  But  on  removing  the  obftacle,  the  bottom  of  the  vefiel  will  be 
prefled  in  the  fame  manner  as  before,  and  the  weight  which  was  fuftained  by  the 
obftacle  being  now  no  longer  fupported,  will  produce  an  efflux  of  the  water  through 
the  orifice.  Whence  it  follows,  that  the  motion  of  the  whole  effluent  water  is  fucli 
as  can  be  produced  by  the  weight  of  the  column  of  water  incumbent  over  the  orifice. 
For  every  particle  of  water  defeends  by  its  own  weight,  as  far  as  it  is  not  impeded, 
with  a uniformly  accelerated  motion,  and  as  far  as  it  is  impeded  it  will  prefs  the  ob- 
ftacle; that  obftacle  is  either  the  bottom  of  the  vefiel  or  the  inferior  defeending  water, 
and  therefore  that  part  of  the  weight  which  the  bottom  of  the  vefiel  does  not  fuftain 
will  prefs  the  effluent  water,  and  generate  a motion  proportional  to  it. 

Dr.  Young  fays  there  is  a fallacy  in  this  argument,  viz.  that  each  plate  of  water  is 
fuppoled  to  be  fuccefiively  difeharged  with  a uniform  velocity,  and  the  quantity  of* 
motion  generated  in  every  little  portion  of  time  in  which  each  plate  is  difeharged  is 
meafured  by  the  plate  drawn  into  the  uniform  velocity  of  the  efflux.  But  this,  on  a 
little  confideration,  will  be  found  not  to  be  a true  ftatement  of  the  cafe ; for  every 
plate  of  water  is  difeharged  in  time,  and  its  velocity  is  uniformly  encreafed  from  no- 
thing, during  the  defeent  of  the  plate  through  its  own  altitude,  at  the  end  of  which 
little  portion  of  time  it  attains  that  ultimate  velocity  with  which  it  afterwards  conti- 
nues to  move  uniformly.  Hence,  therefore,  it  follows  that  the  quantity  of  motion 
really  generated  during  the  time  of  the  difeharge  of  each  plate  of  water  is  but  half 
that  which  is  determined  by  fuppofing  the  water  to  be  difeharged  at  once  with  its  full 
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velocity.  The  correction  of  this  error  will  lead  us  to  a true  folution  of  .the  queftion. 
Let  the  time^of  a body’s  fall  through  the  height,  be  divided  into  an  indefinite  num- 
ber of  little  portions,  each  equal  to  the  time  in  which  a plate  of  water  is  difcharged 
by  defcending  through  its  own  altitude.  The  quantity  of  motion  generated  in  the 
cylinder  in  the  time  of  the  fall  is  equal  to  the  fum  of  the  quantities  of  motion  gene- 
rated in  that  cylinder  in  all  the  little  portions  of  time  into  which  the  whole  time  is 
divided,  taken  feparately ; that  is,  equal  to  the  fum  of  the  quantities  of  motion  gene- 
rated by  the  preffure  of  that  cylinder,  in  the  fame  little  portions  of  time,  in  the  fuc- 
ceffive  plates  of  water  (becaufe  equal  forces  generate  equal  quantities  of  motion  in 
the  fame  time) ; that  is,  equal  to  half  the  quantity  of  motion  in  thefe  plates  as  mea- 
fured  by  the  ultimate  velocity  continued  uniform  for  thefe  portions  of  time.  Whence 
it  follows,  that  the  quantity  of  motion  generated  in  the  incumbent  cylinder,  if  it  were 
fuppofed  to  fall  freely  through  its  height,  is  equal  to  half  the  quantity  of  motion  of 
the  cylinder  fuppofed  to  be  difcharged  in  the  fame  time  with  a uniform  velocity. 

The  mode  of  demonftration  purfued  by  Sir  Ifaac  in  his  fecond  and  third  Principia, 
has  been  admitted  and  difcuffed  at  large  by  Jurin,  Maclaurin,  Robinfon,  and  others. 
But  many  reafons  confpire  to  render  fufpicious  the  truth  of  their  reafoning. 

Dodtor  Helfham’s  demonftration  of  this  propofition  is  to  the  following  effedt:  If 
we  fuppofe  the  column  of  water  which  Hands  diredtly  over  the  orifice  to  be  divided 
into  an  indefinite  number  of  plates  of  an  equal,  but  exceedingly  lfnall  thicknefs,  we 
muft  allow  that  whatever  be  the  force  of  gravity  wherewith  the  uppermoft  plate 
prefles  upon  the  fecond,  the  fecond  prefles  on  the  third  with  a double  force,  and 
the  third  upon  the  fourth  with  a triple  force,  and  1 o on  ; fo  that  the  plate  which  is 
next  the  orifice  is  prefled  downward  by  the  joint  gravities  of  the  leveral  plates  which 
lie  above  it,  and  likewife  by  the  force  of  its  own  gravity,  inafmuch  as  there  is  no 
Other  plate  beneath  it  whereon  to  reft ; confequently  from  its  own  gravity,  and  that 
of  the  feveral  plates  above  it,  it  does  all  at  once  receive  as  many  equal  impreftions 
from  gravity,  as  it  would  fucceffively  in  falling  down  the  height  of  the  water;  and 
of  courfe  muft  pafs  through  the  orifice  with  the  fame  velocity  that  it  would  acquire 
in  falling  down  that  height. 

This  demonftration  appears  to  be  defective  in  this  refpedt,  that  it  does  not  take 
into  account  the  time  in  which  the  force  accelerating  the  difcharge  of  the  water  adts; 
for  it  is  evident,  that  the  greater  the  velocity  with  which  the  loweft  plate  of  water  is 
difcharged  through  the  orifice  the  fhorter  will  be  the  time  during  which  it  is  acce- 
lerated by  the  preffure  of  the  incumbent  fluid. 

Abbe  Winkler’s  demonftration  is  built  on  the  fame  foundation  with  Helfham’s. 

Muffchenbroeck’s  demonftration  of  this  principle  is  liable  to  a three-fold  objedtion  : 
Firft,  it  is  founded  on  a falfe  meafure  of  the  force  of  bodies  in  motion,  to  wit, 
the  quantity  of  matter  and  the  fquare  of  the  velocity.  Secondly,  it  involves  a con- 
fufion  of  what  is  an  equal  ratio  with  a ratio  of  equality.  Thirdly,  it  implies  that 
equal  forces  generate  equal  velocities,  without  any  regard  to  the  times  in  which  they 
a dt,  or  the  quantities  of  matter  which  they  move. 

Varignon  proves  only,  that  the  velocities  of  fpouting  fluids  are  in  the  fubduplicate 
ratios  of  the  heights  of  the  fluids  above  the  apertures,  but  does  not  alcertain  the 
adtual  velocity,  which  is  the  principal  object  of  enquiry.  See  Acad.  Science.  An.  1705. 

Belidor’s  demonftration  is  fubjedt  to  the  fecond  imperfedtion  of  Muffchenbrceck’s. 
For  from  proving,  after  Varignon,  that  the  velocity  of  the  effluent  water  is  propor- 
tional; 
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lional  to  the  fquare  root  of  the  height  of  the  water,  and  therefore  follows  the  fame 
hivv  of  acceleration  with  that  of  falling  bodies,  he  concludes,  that  the  velocity  of  the 
/'pouting  water  is  aftually  the  fame  which  a heavy  body  would  acquire  in  falling 
through  the  height  of  the  fluid. 

Profeffor  Gravefende,  who  has  confidered  this  fubjeft  with  particular  attention, 
has  alfo  given  us  a demonflration,  that  the  velocity  of  the  effluent  water  is  equal  to 
that  which  a body  would  acquire  in  falling  through  the  entire  height  of  the  fluid. 
Rut  it  appears  liable  to  the  following  objections  : Firft,  it  fuppofes,  that  the  veloci- 
ties communicated  to  equal  quantities  of  matter,  in  moving  through  equal  fpaces, 
are  direftly  as  the  generating  forces,  without  any  regard  to  the  time  in  which  thefe 
fpaces  are  run  over  by  the  bodies  moved.  And  fecondly,  it  fuppoles  that  the  forces 
acquired  by  the  falling  bodies  are  equal  when  the  heights  are  inverfely  as  the  maffes  ■, 
whereas  they  are  equal  only  when  the  mafies  are  in  the  inverfe  fubduplicate  of  the 
heights. 

I have  already  lhewn  how  the  demonflration  given  in  the  firfl  edition  of  the  Prin- 
cipia,  when  duly  correfted,  affords  a legitimate  folution  of  this  problem  ;.  and  the 
fame  conclufion  may,  I think,  be  thus  otherwife  made  out  in  an  unexceptionable 
manner. 

Let  MNOP  reprefent  a veffel  of  water  filled  to  the  level  GH ; MP  the  bottom, 
in  which  is  the  aperture  CD  ; CIKD  the  column  of  water  ftanding  direftly  above 
the  orifice,  and  CABD  the  lowefi:  plate  of  water  immediately  contiguous  to  the  aper- 
ture. Alfo  let  v denote  the  velocity  which  a heavy  body  would  acquire  in  falling 
freely  through  the  height  BD  of  the  plate,  and  x the  velocity  acquired  by  the 
fame  plate  during  its  defcent  through  the  fame  fpace  until  it  is  difcharged  by  the 
preffure  of  the  column  CIKD.  See  Plate  XVI.  Fig.  i. 

Suppofe  the  lowed  plate  of  water  ACBD  to  fall  as  a heavy  body  through  the  height 
BD,  its  moving  force  will  be  its  own  weight.  Again,  fuppofe  it  to  be  accelerated 
by  its  own  weight  and  that  of  the  incumbent  water,  that  is,  by  the  weight  of  the 
column  CIKD  through  the  fame  fpace,  that  is,  while  it  is  accelerated  from  quief- 
cence  until  it  is  aftually  difcharged.  The  velocity  in  the  former  cafe  will  be  to  that 
in  the  latter  as  the  moving  forces  and  the  times  in  which  they  aft  direftly,  and  the 
quantities  of  matter  moved  inverfely.  But  the  moving  forces  are  to  each  other  as  the 
heights  BD  and  KD  ; the  times  in  which  they  aft  are  inverfely  as  the  velocities,  the 
fpace  through  which  the  body  is  accelerated  being  given;  and  the  quantities  of  matter 
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moved  are  equal;  therefore  v:  x: : ; confequently  v%  : x*  : : BD  : KD. 

*1)  X 

But  v is  the  velocity  which  a heavy  body  would  acquire  in  falling  through  the  fpace 
BD  ; therefore  x , the  velocity  of  the  fpouting  fluid,  is  that  which  a heavy  body  would 
acquire  in  falling  through  KD,  the  height  of  the  fluid  above  the  orifice. 

In  the  fame  manner  it  may  be  fhewn,  that  if  a pipe  be  inferted  horizontally  in  the 
veffel  NOMP,  the  plate  of  water  ACBD  will  be  difcharged  with  the  fame  velocity 
as  before,  whatever  be  the  thicknels  of  the  plate ; this  velocity  not  depending  on  a 
continual  acceleration  through  the  length  of  the  tube,  otherwife  the  effluent  water 
could  not  attain  its  full  velocity,  until  a column  had  been  difcharged  whofe  bafe  is 
equal  to  the  orifice  and  height  equal  to  the  length  of  the  tube  : whereas  we  find  by 
experience,  that  this  full  velocity  can  be  attained  by  the  thinneft  plate  whjch  we  can 
let  efcape  from  the  aperture. 
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What  is  here  faid  of  the  velocity  of  the  effluent  water  is  true  only  of  the  middle 
filament  of  particles  which  ilfue  through  the  center  of  the  aperture,  and  which  fuffer 
no  other  retardation  than  what  arifes  from  the  refiftance  of  the  air,  and  their  mutual 
adhefion  and  attrition  again  ft  each  other.  But  thofe  which  iffue  near  the  edges  of  the 
aperture  undergo  a greater  attrition,  and  therefore  fuffer  a greater  retardation.  Hence 
it  follows,  that  the  mean  velocity  of  the  whole  column  of  effluent  water  will  be  con- 
fiderably  lefs  than  according  to  theory. 

Sir  Ifaac  Newton,  who  examined  every  fubjeft  that  came  before  him  with  peculiar 
accuracy,  firft  aifcovered  a contraction  in  the  vein  of  effluent  water ; and  he  found,  that 
at  the  diftance  of  about  a diameter  of  the  orifice,  the  fedtion  of  the  vein  contracted 
nearly  in  the  fubdupiicate  ratio  of  a to  i.  Hence  he  concluded  that  the  velocity  of 
the  water,  after  its  exit  from  the  aperture,  was  encreafed  in  this  proportion,  the  lame 
quantity  paffing  in  the  fame  time  through  a narrower  fpace.  Now,  from  the  quan- 
tity of  water  difcharged  in  a given  time  through  that  narrow  fe&ion,  he  found  that 
its  velocity  there  was  that  which  a heavy  body  would  acquire  in  falling  through  the 
height  of  the  water  above  the  orifice ; and  fince  the  velocity  there  was  greater  than 
immediately  in  the  orifice  in  the  fubdupiicate  ratio  of  2 to  1,  he  concluded  that 
the  velocity  of  the  effluent  water  in  the  orifice  was  equal  to  that  which  a heavy  body 
would  acquire  in  falling  through  half  the  altitude.  But  all  this  is  true  only  of  the 
mean  velocity ; for  there  is  no  caufe  which  can  actually  accelerate  the  water  after  its 
exit  from  the  orifice,  whatever  caufes  may  contribute  to  its  retardation.  The  man- 
ner in  which  the  mean  velocity  of  the  water  is  encreafed  after  its  difcharge,  though 
the  adtuai  velocity  of  the  feveral  particles  continues  unvaried,  may  be  thus  explained  ; 
the  particles  which  iffue  near  the  fides  of  the  orifice  proceed  converging  towards  the 
axis  of  the  vein,  and  with  a retarded  motion,  upon  account  of  their  attrition  againft 
the  fides  of  the  orifice  ■,  and  as  the  central  particles  move  fafter  than  thole  which 
are  farther  from  the  axis,  each  plate  of  water  after  leaving  the  orifice,  will  affume  a 
curved  form,  the  concavity  of  which  will  refpedt  the  orifice. 

Let  EF  be  the  diameter  of  the  vein  where  narroweft,  and  AB  the  diameter  of  the 
orifice ; the  line  of  particles  AB,  which  leave  the  orifice  at  the  fame  infcant,  will  af- 
fume a curvilineal  pofition  EGF,  the  central  particles  at  G moving  fafter  than  the 
extreme  ones  at  E and  F ; the  particles,  therefore,  in  the  diameter  of  the  vein  between 
E and  F are  fupplied  from  the  plates  of  water  which  iffued  fucceffively  after  EGF ; 
and  thefe  extreme  particles  being  thus  diminifhed  in  number,  the  central  particles  con- 
tinuing nearly  the  fame,  the  mean  velocity  rauft  be  encreafed,  becaufe  that  velocity  is 
found  by  dividing  the  fum  of  the  velocities  of  all  the  particles  by  their  number,  and 
the  number  of  particles  which  move  with  the  greateft  velocity  bears  a greater  pro- 
portion to  the  whole  number  in  the  narrow  fedlion  of  the  vein  at  EF  than  in  the 
orifice.  In  fhort,  to  exprefs  myfelf  perhaps  more  clearly,  the  particles  in  the  diameter 
AB,  without  being  accelerated  after  their  exit  from  the  orifice,  pafs  through  a lefs 
fpace,  becaufe  they  arrive  at  that  fpace  in  different  times.  It  appears,  therefore,  that 
the  a&ual  velocity  of  the  effluent  water  is  not  encreafed  after  its  difcharge  from  the 
orifice,  the  contraction  of  the  vein  not  inferring  any  fuch  augmentation,  and  there 
being  no  caufe  by  which  it  could  be  produced.  That  the  velocity  with  which  the 
water  is  difcharged  is  really  fuch  as  the  theory  gives,  is  fufficiently  confirmed  by  the 
well-known  experiment  that  water  fpouts  to  the  level  of  the  refervoir,  except  fo  far 
as  it  is  impeded  bv  external  caufes.  But  though  the  velocity  with  which  water,  unre- 
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filled  in  its  paffage,  iffues  through  the  aperture  may  be  thus  afcertained  by  the  height 
or  diftance  to  which  it  fpouts,  yet  the  mean  velocity  of  the  whole  body  of  effluent 
water,  taking  in  all  caufes  obftructing  its  difcharge  which  feem  to  lie  beyond  the  reach 
of  calculation,  will  be  confiderably  lefs  than  this,  and  can  be  eftimated  in  general  by 
the  analogy  of  experiment  only. 

The  manner  of  making  this  eftimate  is  to  find  by  experiment  the  quantity  difcharged, 
in  a given  time,  in  any  particular  cafe,  and  reducing  it  to  a column  whofe  bafe  is 
equal  to  the  aperture,  the  height  of  that  column  will  be  the  fpace  which  would  be 
defcribed  in  the  propofed  time  by  all  the  particles  moving  with  a common  velocity. 
The  height  of  a column  difcharged  in  any  number  of  feconds  t is  equal  to  2 * F ^ l Dj 
F denoting  the  area  of  the  aperture  in  fquare  inches,  / the  fpace  which  a body  defcribes 
in  one  fecond,  falling  freely  from  a ftate  of  reft,  and  D the  height  from  which  a heavy 
body  muft  fall  in  order  to  acquire  the  velocity  of  the  effluent  fluid.  A cubic  inch  of 

water  weighs  ,52746  parts  of  a troy  ounce;  therefore  — 6_- 1 y — D,  the  height  from 

which  a body  muft  fall  to  acquire  the  mean  velocity  with  which  the  water  fpouts  out, 
W denoting  the  weight  of  the  water  in  troy  ounces.  Thus  fuppofe  a cylinder  20 
inches  high,  kept  conftantly  filled  with  water,  is  found  to  difcharge  .20  ounces  troy 
through  a circular  aperture  of  f of  an  inch  diameter  in  15  feconds ; by  the  foregoing 
formula  the  height  from  which  a body  muft  fall  to  acquire  the  velocity  with  which 
the  water  is  difcharged  will  be  8,35  inches;  that  is,  a fpace  which  is  to  the  whole 
height  of  the  water  above  the  orifice  as  10  to  24  nearly-  But  as  it  is  a difficult  matter 
to  keep  the  fluid  always  at  the  fame  height,  without  encreafing  the  preffure  by  pour- 
ing it  in,  it  may  perhaps  be  confidered  a more  exacft  method  to  calculate  a priori  the 
time  in  which  the  veflel  ought  to  difcharge  itfelf,  and  noting  the  adtual  time  of  the 
difcharge  by  experiment,  to  diminifh  the  velocity  of  the  efflux  determined  according 
to  theory  in  the  fame  ratio  in  which  the  time  of  the  difcharge  has  been  encreafed. 

Now  as  the  bafe  of  the  veflel  is  to  the  orifice,  fo  is  the  time  in  which  the  veflel 
would  empty  itfelf  to  that  in  which  a body  would  fall  freely  through  the  height  of 
the  water  in  the  veflel : let  therefore  B denote  the  bale  of  a cylindrical  or  prifmatic 
veflel,  in  which  is  an  orifice  whofe  area  is  O ; the  time  in  which  a body  falls  through  A, 

the  altitude  of  the  fluid,  is  equal  to  in  feconds ; therefore  ^ x J~  is  the  time 

L O L 

required  in  feconds. 

Let  A the  altitude  of  a veflel  filled  with  mercury  be  9 inches,  l 193  inches,  the 
diameter  of  the  cylindrical  veflel  1 inch,  and  the  diameter  of  the  circular  aperture  of 
an  inch.  The  time  of  the  difcharge  by  theory,  according  to  the  foregoing  formula, 
will  be  86,4  feconds;  but  by  experiment  it  is  found  to  be  140  feconds  nearly;  there- 
fore the  velocity  of  the  efflux  by  theory  is  to  be  diminilhed  in  the  ratio  of  140  to  86,4; 
that  is,  in  a ratio  between  the  ratios  of  the  fquare  root  of  2 and  the  fquare  root  of  3 to  1. 

But  this  method  alfo  is  fubjedt  to  inaccuracy ; for  the  motion  of  the  fluid  is  found 
net  to  be  very  regular  towards  the  end  of  the  flux ; it  will  therefore  be  better  to  cal- 
culate the  time  in  which  the  veflel  fhould  empty  itfelf  to  a certain  depth,  which  is 
done  in  the  following  manner:  The  times  in  which  the  whole  and  part  would  be 
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evacuated  are  refpedtively  - x v'  and  - x P denoting  the  height  of  the 


o 


part.  Therefore  the  difference  is 


B 


o 


v'a-  v p 


in  feconds. 
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Thus  let  the  altitude  of  water  in  a veffel  wholly  and  in  part  filled  with  water  be  16 
and  12  inches,  the  diameter  of  the  cylindric  veffel  5,74,  and  the  diameter  of  the  cir- 
cular aperture  ,2.  Then,  by  the  foregoing  formula,  the  time  in  which  the  water 
fliould  iub  fide,  according  to  theory,  from  the  height  of  16  to  12  inches,  would  be  33 
feconds.  But  the  time  actually  found  by  experiment  is  53  feconds ; therefore  the  vc-. 
locity  determined  by  theory  is  to  be  diminilhed  in  the  ratio  of  53  to  33,  or  1,6  to  i, 

i.  e.  very  nearly  in  the  fame  ratio  as  determined  by  a former  experiment,  in  which  the 
lpouting  fluid  was  mercury. 


Obfervations  on  Gunpowder.  By  the  Hon.  George  Napier,  M.  R.  I.  A. 

Or^HESE  are  deduced  from  a feries  of  experiments  carried  on  by  the  writer,  at  the 
I laboratory  at  Woolwich.  He  confiders — 1.  The  felection  of  the  materials 
w'hich  compofe  gunpowder.  The  purity  of  the  nitre  is  the  firft  thing  to  be  regarded  ; 
yet  the  Ruffian  powder,  which  is  the  beft  of  all,  is  made  with  nitre  feldom  refined 
more  than  twice,  and  which,  on  being  analyfed,  .appear  to  contain  a confiderable 
portion  of  marine  fait  and  magnefia.  This  extraordinary  fact  induces  the  writer  to 
iuppofe,  that  the  too  frequent  depuration  of  nitre  may  feparate  an  elaffic  fluid  which 
contributes  in  great  meafure  to  the  ftrength  of  the  gunpowder ; an  opinion  confirmed 
by  the  facts,  that  in  purifying  a large  quantity  of  nitre  there  is  a perceptible  lofs  of 
weight  beyond  what  the  weight  of  the  refiduum  will  account  for  j — and  that  not  fo 
much  nitre  can  be  obtained  from  damaged  powder,  as  from  frefh.  Mr.  Napier  pre- 
fers that  falt-petre  whofe  cryftals  are  of  a moderate  fize,  folid,  tranfparently  white, 
which  do  not  readily  break  with  a crackling  noife  when  gently  grafped  in  the  hand, 
and  which,  when  ignited  on  a red  hot  ffiovel  do  not  decrepitate,  but  melt  and  con- 
fume  with  an  equable  and  continued  inflammation.  The  reafon  of  thefe  requifites  is 
to  avoid  a fuperabundance  of  mother-water  in  the  cryftals,  which  is  replete  with 
foreign  fait.  For  the  fame  reafon  he  advifes  a flow  cryffallization,  and  not  promoted 
by  a Hidden  refrigeration,  as  is  commonly  dope.  As  to  charcoal,  that  fliould  be  pre- 
ferred which  contains  the  greateft  quantity  of  alkaline  fait.  The  purity  of  the  fulphur 
is  of  great  importance,  and  every  manufacturer  fliould  purify  it  for  himfelf. 

2.  The  proportion  of  the  ingredients.  This  depends  fo  much  on  the  quality  of 
the  materials,  that  particular  trials  for  each  new  parcel  as  recommended  by  the  French 
are  more  to  be  depended  upon  than  any  fixed  rules.  The  moft  approved  proportions 
are.  Nitre  31b.  Charcoal  to  9!  oz.  Sulphur  i\  to  3^  oz. 

3.  The  mode  of  mixing  and  incorporating  the  ingredients.  This  is  a matter  of 
great  importance,  and  yet  much  neglected.  The  former  method,  and  which  is  ftill 
practifed  in  fome  places,  was  by  ftamping-mills,  confifting  of  mortars  in  which  lieavv 
wooden  peftles  were  moved  by  the  force  of  water  or  horfes.  The  danger  of  exploiion 
from  this  mode  of  operation  has  caufed  it  to  be  laid  afide  in  the  ordnance  powder- 
mills  in  this  country,  and  in  its  Head,  this  part  of  the  procefs  is  performed  by  Hone 
cylinders  rolling  vertically  round  a circular  trough.  That  this  does  not  perform  the 
bufinefs  fo  effectually,  is  apparent  from  the  diminution  of  the  ffrength  and  durability 
of  powder  fince  it  was  employed ; and  it  has  obvioufly  this  radical  defect,  that  the 
powder  in  the  operation  becomes  compreffed  into  a hard  cake,  over  which  the  Hones 
roll  with  very  little  derangement  of  the  furface.  Moreover,  from  economical  motives, 
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the  time  allotted  to  the  procefs  of  mixing  has  been  much  fhortened.  Mr.  Napier 
propofes  as  an  improvement  in  milling,  that  the  rollers  iliould  be  made  of  caft  iron, 
as  well  as  the  trough  in  which  they  move,  and  that  the  periphery  of  the  cylinder 
fhould  be  divided  into  eight  parts,  half  plain,  and  half  grooved  : the  grooves  in  two  of 
the  divifions  to  run  longitudinally,  and  in  two  tranfverfly.  With  refpeCt  to  the 
drying  of  powder,  the  means  at  prefent  in  ufe  fail  of  doing  it  equably. 

The  writer  next  proceeds  to  feme  general  obfervations  feleCted  from  thofe  which 
occurred  in  the  courfe  of  his  experiments.  On  feparating  the  duft  from  the  grain  of 
powder,  returned  as  unferviceable,  it  was  found  that  the  former  almofc  always  turned 
out  ftronger  on  the  proof  than  the  latter.  This  was  accounted  for  by  difeovering 
with  a magnifying  glafj  that  the  grains  had  thrown  to  their  furface  little  fpicuke  of 
newly  cryftallifed  nitre,  which  being  broken  off  by  attrition  formed  the  duft.  New 
powder  when  reduced  to  duft  does  not  lofe  ftrength,  but  rather  gains ; which  fuggefts 
a.  doubt,  whether  the  large-corned  powder  now  manufactured  is  fuperior  to  the  imall- 
grained  formerly  made.  Mr.  Napier  difcovered  in  1782  in  the  magazines  of  Pur- 
fleet,  fome  barrels  of  very  final]- grained  powder  made  in  the  reign  of  Charles  II., 
which  was  in  complete  prefervation.  At  that  time  mod  of  the  nitre  ufed  in  England 
was  produced  at  home. 

The  procefs  of  glazing  powder  reduces  its  ftrength  ith  or  ~th,  but  it  is  rendered 
thereby  more  durable,  and  therefore  is  proper  in  all  high-proof  powder  fent  to  the 
magazines  at  a diftance.  Powder  would  be  better  preferved  from  the  action  of  the 
atmofphere  by  lining  the  barrels  with  thin  lead,  or  by  expofing  it  to  a free  circulation 
of  dry  air.  Frequently  reverfing  the  barrels  tends  to  prevent  the  decompofition  which 
arifes  from  the  different  gravity  of  its  ingredients.  The  kind  of  powder  in  general  to 
be  preferred  from  its  external  appearance,  is  that  of  a moderate-fized  and  fomewhat 
jpherical  grain,  and  of  a greyifh  blue  colour,  tinged  with  red.  The  ftrength  of  pow- 
der is  often  impaired  by  being  too  precipitately  dried,  in  which  cafe  part  of  the  ful- 
phur  is  evaporated,  and  the  grain  is  left  moift  at  the  center.  Such  powder,  though 
rifling  to  high  proof  when  frefn  dried,  will  be  lowered  in  ftrength  at  leaf!  one-fourth  after 
being  a month  in  the  magazine.  Great  errors  have  been  committed  by  overloading- 
pieces  with  powder,  which  not  only  wafted  the  powder,  but  augmented  the  refiftance. 
This  has  been  corrected,  but  he  thinks  it  would  {till  bear  a reduction.  Salt  of  Tartar 
would  increafe  the  report  of  powder,  but  diminifh  its  ftrength.  It  might  be  econo- 
mically employed  in  making  powder  for  falutes  and  purpofes  of  parade. 


Obfervations  on  the  Magnetic  Fluid.  By  Cap.  O’Brien  Drury,  of  the  Royal  Navy. 

'HE  fubjeCt  of  this  very  fhort  paper  is  an  experimental  obfervation,  that  by 
cafing  the  needle  of  a compafs  with  thin  polifhed  foft  iron,  or  arming  it  with 
the  fame  at  its  poles,  it  preferves  its  magnetiim  much  more  perfectly  than  without  thofe 
precautions. 


A critical 


A critical  and  anatomical  Examination  of  the  Parts  immediately  inter  eft  ed  in  the  Operation 
for  a Cataract ; with  an  Attempt  to  render  the  Operation  if  elf  whether  by  Eepreffion 
or  Extraction,  move  certain  and  Juccefsful.  By  Sylvester  O’Halloran,  Efq. 
M.  R.  I.  A.  fc?f. 

AFTER  the  writer  has  mentioned  fome  of  the  principal  points  of  former  ana- 
tomical defcriptions  of  the  iris  and  cryftalline  lens,  in  which  he  particularly 
notes  the  errors  of  repreienting  the  iris  as  flat,  and  as  affording  a pofterior  chamber 
to  the  aqueous  humour  by  its  diftance  from  the  vitreous,  he  gives  the  following  as 
an  exadt  defcription  of  thefe  part;. 

f£  The  vitreous  humour  occupies  all  the  pofterior  and  anterior  part  of  the  eye  as 
far  as  the  iris,  leaving  a fmall  focket  or  cavity  in  its  anterior  part  for  the  lodgment 
of  the  cryftalline  lens.  It  is  faid  to  be  covered  by  a fine  membrane,  called  tunica 
vitrea ; but  for  my  own  part,  who  have  diftected  as  many  eyes,  and  of  different  ani- 
mals, as  I believe  any  man,  I confefs  I have  never  been  able  to  trace  any  membrane 
furrounding  it,  except  in  its  anterior  part,  and  there  it  is  covered  very  fenfibly  and  very 
remarkably.  Leaving  then  the  defcription  of  this  tunica  vitrea  to  thofe  that  can  find 
it,  I ftiall  obferve  that  when  the  vitreous  humour  reaches  the  iris,  there  is  a clofe  ad- 
heffon  between  them  by  the  intervention  of  a firm  pellucid  membrane  ariflng  from 
the  infide  of  the  choroides,  exactly  oppofite  to  that  part  where  the  adherence  between 
this  laft  and  the  fclerotica  commences,  called  ligamentum  ciliare.  This  membrane 
covers  all  the  anterior  part  of  the  vitreous  humour ; but  when  it  reaches  the  focket 
or  cavity  in  which  the  cryffalline  is  contained  it  feparates ; the  pofterior,  and  by  much 
the  finer  part,  lines  this  focket,  whilft  its  anterior  one  covers  the  cryffalline,  fo  that 
it  becomes  enclofed  in  it  as  a nut  is  in  its  fhell.  Thus  the  cryftalline  is  encloftd  in  a 
fine  pellucid  membrane,  which  capfula  is  conftantly  humefted  with  a tranfparent 
liquor,  which  prevents  any  kind  of  adhefion  or  connexion  between  it  and  this  inter- 
pofed  body.  The  anterior  part  of  this  capfula  is  fo  denfe  as  to  be  fometimes  capable 
of  being  feparated  into  two  diftindt  coats ; the  contained  liquor  is,  from  its  difcoverer, 
called  Morgagni’s  liquor. 

“ I have  faid,  contrary  to  all  anatomifts,  that  the  infide  of  the  iris  adheres  clofely  to 
the  anterior  part  of  the  vitreous  humour,  except  where  it  opens  for  the  lodgment  of 
the  cryftalline  ; and  the  better  to  comprehend  this  fadb,  I fhall  give  a new  defcrip- 
tion of  the  iris.  With  other  anatomifts,  I always  imagined  that  this  laft  was  a real 
continuation  of  the  choroides ; I am  now  fatisfied  that  it  is  not,  and  that  the  affertion 
is  very  nearly  as  ablurd  as  to  affirm  that  the  diaphragm  is  a continuation  of  the  pleura, 
though  the  choroides  adheres  pretty  clofely  to  the  fcletorica,  near  the  infertion  of  the 
optic  nerve  yet  from  thence  to  the  ligamentum  ciliare,  the  correfpondence  is  rnoftly 
kept  up  by  blood-veffels  and  nerves  palfing  from  one  to  the  other.  Here  a dole 
adhefion  of  the  choroides  to  the  fcletorica  commences.  At  the  middle  of  the  fu- 
perior  and  inferior  part  of  the  eye,  it  begins  at  the  very  edge  of  the  fclerotica,  bor- 
dering on  the  cornea  tranfparens,  but  from  thence  to  the  two  canthufes  it  gradually 
retires  back  on  the  fclerctica ; the  adhering  part  from  the  choroides,  called  ligamen- 
tum ciliare,  is  truly  tendinous,  and  forms  an  expanfion  or  covering  to  the  iris ; 
withinfide  this  are  groupes  of  blood-veffels  from  the  arterial  circle  of  the  iris,  pro- 
ceeding in  nearly  ftraight  lines,  as  well  to  the  pupiila  as  to  the  ciliary  ligament.  To 
prove  that  the  iris  is  totally  different  from  the  choroides  and  truly  mufcular,  it  is 
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only  neceflary  to  obferve,  that  the  infide  of  the  ligamentum  ciliare  anfwering  to  its 
breadth,  is  fleftiy  and  thicker  than  any  other  part  of  this  body;  its  fibres  proceed 
radiated  or  nearly  fo  from  thence  towards  the  iris.  Here  the  covering  of  the  anterior 
part  of  the  vitreous  membrane  commences,  and  fo  clofely  is  this  attached  to  thefe 
radiated  fibres,  that  their  irnpreflions  are  funk  deep  into  it,  and  may  be  called  the 
j'ulci  of  the  procefTus  ciliares.  This  firft  range  of  fibres  on  the  infide  of  the  iris  is 
in  a human  eye  about  the  breadth  of  a line ; a kind  of  tendinous  narrow  and  circular 
band  clofes  this  phalanx,  and  from  thence  proceeds  a fecond  row  of  radiated  fibres 
thinner  than  the  firft ; thefe  alfo  adhere  and  leave  their  irnpreflions  on  the  vitreous 
membrane  ; and  that  part  of  the  iris  which  forms  the  pupilla  is  ftill  finer  than  the  laft- 
jnentioned,  refts  on  the  cryftalline,  and  is  quite  free  from  any  adherence,  by  which 
means  it  contracts  or  dilates  in  proportion  to  the  vicinity  or  diftance  of  objects.  Thus 
the  convexity  of  the  iris  follows  nearly  that  of  the  cornea  tranfparens,  and  is  occa- 
lioned  by  the  protuberance  of  the  cryftalline  ; fo  that  the  idea  of  a pofterior  chamber 
of  the  aqueous  humour  muft  be  for  ever  banifhed ; nor  is  that  of  circular  fibres  be- 
longing to  the  iris  better  founded  in  truth  and  anatomy.  Thefe  laft  we  are  con- 
ftantly  told  were  formed  for  the  purpofe  of  contracting,  as  the  radial  ones  were  for 
expanding,  the  pupilla ; but  not  to  advert  to  a faCt,  which  is,  that  the  ftate  of  qui- 
escence in  the  pupilla  is  its  dilatibility,  which  is  evident,  becaufe  when  afleep  or  in  a 
ftate  of  inattention  with  refpeft  to  objeCts,  we  conftantly  find  it  fo ; I fhall  juft  ob- 
ferve,  that  there  are  none  but  radial  fibres  through  the  whole  internal  Surface  of  the 
iris.  That  the  convexity  of  the  iris  may  be  proved  beyond  a poflibility  of  doubt,  let 
the  fide  of  the  cornea  be  pierced  at  its  junction  with  the  fclerotica  by  a lancet  or 
cataraCt  needle,  and  palled  in  that  direction  to  the  oppofite  fide  of  the  eye.  On 
examination  you  will  find,  that  befides  the  cornea  you  will  have  wounded  the  iris  a 
line  higher  than  the  ligamentum  ciliare.  If  you  perforate  another  eye  a line  and  an 
half  higher  up  on  the  cornea,  it  will  juft  glide  over  the  pupilla,  and  from  this  to  the 
top  of  the  cornea  within  is  another  line.  If  from  the  fummif^of  the  cornea  a ftraight 
line  be  drawn,  and  parallel  to  one  from  the  rife  of  the  iris,  i.  e.  the  ligamentum  ciliare 
at  the  Sides  of  the  eye,  the  diftance  will  be  found  to  be  three  lines  and  an  half.  Thus 
the  diftance  between  the  rile  of  the  iris  and  the  pupilla  or  its  upper  extremity,  is 
generally  two  lines  and  an  half,  oftener  more,  meafured  from  either  canthus ; but 
from  the  middle  of  the  Superior  and  inferior  parts  of  the  eye,  as  it  lies  in  the  orbit, 
a . line  lefs.” 

Mr.  O’Halloran  then  proceeds  to  explode  the  common  idea  of  adherent  cataraCts, 
Shewing  that  it  is  the  capfule  of  the  cryftalline  lens  alone  which  has  an  adhefion  to 
the  Surrounding  parts,  and  by  no  means  the  lens  itfelf,  whether  found  or  difeafed. 
On  this  he  founds  an  improvement  on  the  operation  of  couching,  which  confifts  in 
ufing  a broader  needle,  and  with  a cutting  edge,  whereby  the  capfula  may  be  freely 
opened,  and  the  cataract  diflodged  from  it.  For  this  purpofe,  he  gives  particular 
directions  in  operating. 

With  refperft  to  the  operation  .of  extraction,  he  reprefents  it  as  very  nnfuccefsful 
in  its  ufiual  method  of  performing,  which  he  thinks  certain  to  produce  much  opacity 
in  the  cornea,  and  to  wound  the  iris  and  diicharge  part  of  the  vitreous  humour.  He 
propofes  a new  mode  of  operating,  with  a knife  Somewhat  convex,  in  order  to  pals 
over  the  convex  (not  flat)  Surface  of  the  iris;  and  he  carries  the  incifion  upon  the 
•fclerotica,  not  the  cornea..  It  does  not  appear  that  this  mode  has  been  actually  put 
ii;  pxaftice. 

An 


An  Account  of  Experiments  made  to  determine  the  Temperature  of  the  Earth's  Surface  in  the 
Kingdom  of  Ireland  in  the  Tear  1788.  By  the  Rev.  William  Hamilton,  F.T.C.D. 
and  M.R.I.A. 

THAT  the  fources  of  heat  and  cold  in  a particular  climate  are  variable,  is  evi- 
dent from  a comparifon  of  the  different  temperature  of  different  years,  no  two 
of  which  perfedtly  agree  in  this  point.  But  what  is  the  effect  of  this  variation  on 
the  general  temperature  of  a country,  whether  this  be  an  increafing,  decreafing  or 
permanent  quantity,  is  a curious  problem,  which  it  is  the  purpofe  of  this  paper  to 
refolve,  by  the  refults  of  an  experimental  enquiry.  The  principles  on  which  it  is 
conducted  are  the  following.  The  furface  of  the  earth  being  fubjebt  to  rapid  diurnal 
variations  of  heat,  can  afford  no  proper  ftandard  of  comparifon ; but  at  the  depth  of 
30,  40,  or  50  feet,  a flow  and  gradual  change  of  temperature  takes  place,  which  is  not 
fenfible  except  after  intervals  of  many  days.  At  fuch  depths  the  earth  is  found  to  have 
attained  its  greateft  degree  of  cold  about  one  month  after  the  vernal  equinox  ; and  of 
heat,  about  a month  after  the  autumnal  equinox.  Here,  then,  an  opportunity  is  given 
of  comparing  the  months  of  different  years  with  each  other  as  to  mean  temperature. 
But  at  the  depth  of  80  feet,  even  the  monthly  changes  are  not  obferved  to  be  per- 
ceptible, and  the  annual  ones  only  are  to  be  difcovered.  As  to  the  beft  places  in 
which  to  carry  on  experimental  obfervations  on  the  temperature ; mines,  which 
might  be  firfl  thought  of,  are  improper  on  account  of  the  accidental  alterations  of 
heat  to  which  they  are  liable  from  chemical  decompofitions ; and  covered  wells  of 
pure  water  are  to  be  preferred.  The  obfervations  which  have  been  actually  made 
on  this  fubjeft,  are  contained  in  three  tables  which  we  here  copy. 

TABLE  I. 

Mean  Temperature  of  the  Sea- Coafi  of  Ireland , obferved  in  different  Latitudes . 

Lat.  550  12'  Medium  temperature  of  the  northern  coafi  of  Ireland,  near  the 
town  of  Ballycaflle,  obferved  in  the  year  1788,  by  means  of  co- 
pious fprings  flowing  from  a limeflone  foil  - 
Lat.  540  48'  Medium  temperature  of  the  ifland  of  Enifcoo,  one  of  the  Rolfes 
iflands,  on  the  weflern  coafi  of  Ireland,  obferved  by  means  of  a 
covered  well  in  a granite  rock ; the  maximum  of  temperature  taken 
in  1787,- the  minimum  in  1788 

Lat.  530  lo[  Medium  temperature  of  the  eaftern  coafi  of  Ireland,  near  Dublin, 
obferved  by  means  of  deep  covered  wells  in  foils  of  clay,  gravel, 
and  limeflone,  1788 

Lat.  51°  54'  Medium  temperature  of  the  fouth  coafi  of  Ireland,  near  the  city 
of  Cork,  obferved  by  means  of  deep  covered  wells  in  limeflone  and 
other  foils,  1788 

T A R L E II. 

Mean  Temperatures  of  Places  dijlant  from  the  Sea,  and  elevated  above  its  Surface . 

Lat.  550  Medium  temperature  in  the  neighbourhood  of  Londonderry,  dif- 
tant  twenty  Irifh*  miles,  from  the  northern  fea,  and  at  a fuppofed 
elevation  of  one  hundred  feet  above  it  (1788)  - - 46,9. 

Lat. . 

* 54f  Irifh  miles  are  almoft  equal  to  a degree  of  the  meridian,  that  is,  to  60  geographical  miles,  ov* 
to  %J-  iinglifh  miles,. 


48,. 

48,6 

49,4. 

51,2 
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Lat.  540  20  Medium  temperature  in  the  neighbourhood  of  Armagh,  diftant 
twenty-five  miles  from  the  Irilh  channel,  and  elevated  about  fifty- 
eight  feet  above  the  coaft,  by  means  of  a well  fixty  feet  deep  funk 
to  the  bottom  of  a gravelly  hill,  (1788)  - ^ - 47,5 

I. at.  530  12'  Medium  temperature  derived  from  the  maximum  of  1787,  and 
minimum  of  1788,  in  the  neighbourhood  of  Tullamore  (in  the 
King’s  county),  near  the  center  of  the  kingdom,  diftant  fifty  miles 
from  both  the  feas,  elevated  two  hundred  and  fix  feet  above  the 
coaft,  in  a level  country,  which  may  be  counted  the  higheft  ground 
of  the  general  furface  of  Ireland  - 48, 

TABLE  III. 

Mean  Temperature  in  Cities. 

Medium  temperature  in  different  parts  of  the  city  of  London- 
derry by  maximum  of  1787,  and  minimum  of  1788,  various  from  47,  6 to  49 
Medium  temperature  in  different  parts  of  the  city  of  Dublin  in  1788  50  to  52 
Medium  temperature  in  different  parts  of  the  city  of  Cork  in  the 
year  1788  - - - - - - "52>5t05J>5 


Obfervations  on  Coal-Mines.  Richard  Kirwan,  Efq.  M.R.I.A.  and  F.R.S. 

THE  purpofe  of  this  paper  is  to  ferve  as  a guide  to  the  Iriffi  in  their  refearches 
after  coal-mines  in  their  country.  It  commences  with  fome  general  obferva- 
tions refpefting  the  conftruftion  of  mountains  and  hills,  in  which  the  diftindtion  is 
adopted,  of  the  primaeval  granitic  maffes,  and  the  fecondary  ftraiified  hills  of  the 
argillaceous  or  calcareous  kind.  It  is  in  thefe  latter  alone,  or  in  plains  of  fimilar  ma- 
terials, that  coal  is  found.  The  thicker  beds  of  coal  generally  lie  pretty  deep,  from 
25  to  40  fathoms,  or  more.  They  are  detedled  by  the  borer,  by  which  inftrument 
their  direction  and  inclination  are  alfo  to  be  found.  In  order  to  convey  a fuller  idea 
of  the  ftrata  that  generally  accompany  coal-mines,  the  writer  has  collected  from 
various  authorities,  lifts  of  them  and  their  refpedtive  thickneffes  in  different  countries, 
with  which  he  concludes  his  paper. 


Obfervations  on  the  Properties  commonly  attributed  by  Medical  Writers  to  Human  Milk , on 
the  Changes  it  undergoes  in  Digefiion , and  the  Difeafes  fuppfed  to  originate  from  this 
Source  in  Infancy.  By  Joseph  Clarke,  RED.  M.R.I.A. 

MEDICAL  writers  have  almoft  univerfally  agreed  in  thefe  pofitions — that  human 
milk  is  coagulabie  in  the  ftomach  of  infants  and  by  various  fluids ; that  it  is 
very  prone  to  run  into  an  acefcent  or  acid  ftate  and  that  from  thefe  qualities  of  the 
milk  the  greater  part  of  infantile  difeafes  arifes.  Thefe  pofitions  Dr.  Clarke  under- 
took to  examine  experimentally.  As  to  the  coagulability  of  milk,  he  found,  as 
others  had  done  before  him,  that  neither  runnet,  acids  of  different  kinds,  ardent 
jfpirits,  nor  infufion  of  the  ftomachs  of  infants,  in  any  temperature,  would  produce 

any 
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any  thing  like  curd  from  human  milk..  As  the  only  proof,  therefore,  of  the  exiftence 
of  coagulable  matter  in  it  is  the  appearance  of  the  matter  vomited  by  infants,  he  is 
led  to  attribute  this  appearance  rather  to  vifcid  cream  floating  on  the  ftomach  and 
unaflimilated  by  the  digeftive  powers.  As  to  the  fpontaneous  acefcency  of  human 
milk,  he  found  it  to  be  greatly  inferior  in  degree  to  that  of  cows,  the  latter  becoming 
fourer  in  36  hours,  than  the  former  in  as  many  days.  Human  milk  likewife  equally 
exceeds  cows  milk  in  its  difpofition  to  refill  the  putrid  fermentation.  Among  the 
figns  denoting  acidity,  has  been  reckoned  the  green  colour  of  the  feces,  it  having 
been  fuppofed  that  all  acids  mixed  with  bile,  produced  that  colour.  But  it  has  been 
found  by  experiment,  that  the  mineral  acids  alone  have  this  effeft,  and  that  the  vege- 
table change  the  bile  to  yellow.  With  refpe£t  to  the  multiplicity  of  infantile  difeafes 
fuppofed  to  originate  from  acidity,  Dr.  Clarke  obferves  that  the  young  of  all  rumi- 
nant animals  are  fed  with  much  more  acefcent  milk,  that  many  nations  ufe  four 
curdled  milk  as  their  daily  food  without  injury,  and  that  regifters  of  mortality  in  dif- 
ferent places  Ihow  fo  great  a difference  in  the  life  of  infants  as  renders  fo  univerfal 
a caufe  of  their  difeafes  highly  improbable.  In  fuch  a cafe,  too,  abforbents  would 
prove  a .more  certain  cure  for  infantile  difeafes  than  we  find  them  to  be. 


Eclipfe  of  the  Sun , obferved  June  the  pd>  1788,  by  the  Rev.  Dr.  Usfljer  and  others. 
Communicated  by  Henry  Ussher,  D.D.  F. R. S.  and  M.R.I.A. 


BEGINNING,  by  Dr.  Uslher  ... 

The  moon  touches  penumbra  of  the  firll  fpot  at  - 
touches  nucleus  of  ditto  - 
bifedls  ditto  - 
lalt  fmall  fpot  covered  - 

Small  fliarp  protuberance  on  the  moon’s  limb  off  the  dilk 
End,  by  Dr.  Uslher  - 

by  the  Rev.  William  Hamilton  - 

by  my  fon  - - 

I obferved  this  eclipfe  with  a parallatic  telefcope  of  feventeen  inches  focus,  having 
a triple  objecl-glafs ; magnifying  power  about  75. 

Mr.  Hamilton  obferved  the  end  with  a telefcope  of  thirty  inches  focus  double 
objecl-glafs,  magnifying  power  about  120. 

My  fon  obferved  it  by  projedlion  on  paper,  with  the  telefcope  of  a fmall  equatorial 
of  about  feven  inches  focus. 


Mean  time 
h.  •'  " 

3 
13 
J5 
17 

20 

23 

25 
25 

25 


19 

J9 

W 

1 9 

20 
20 
20 
20 


42.7 

21,6 

25*3 
37>o 
43  >3 
28,4 

38.8 
37.8 
39>8 


Not 


being 


yet  furnifhed  with  a micrometer  for  meafuring  the  dillances  of  the 
cufps,  I obferved  the  appulfes  to  the  fpots,  propofmg  to  determine  their  places  by 
the  equatorial ; but  clouds  coming  on  immediately  alter  the  eclipfe,  I was  difap- 
pointed,  and  fhould  be  extremely  obliged  to  any  perfon  that  may  have  fettled  them 
on  that  day  for  a communication. 

Both  Mr.  Hamilton  and  I obferved  a dillortion  and  difcoloration  of  the  fpots  as 
the  moon’s  limb  approached  them  ; and  this  effeft  took,  place  at  fuch  a diftance, 
that  i think  it  cannot  be  .attributed  to  the  inflexion  of  the  rays  of  light,  but  feems 
more  like  the  operation  of  the  lunar  atmofphere. 

Vv,  . " r 3 I * Mr. 
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Mr.  Sutton  obferved  this  eclipfe  at  his  obfervatory  at  Drumcondra-hill  in  Lat; 

53,  22.  45-  . . ... 

Beginning  - - - 19.  6,  20.  App.  time. .. 

End  - - - - 20.  27.  40. . 


An  Account  of  an  Aurora  Borealis  Jeen  in  full  Sunjhine.  By  the  Rev.  Henry  Ussher, 

D.D.  F.R.S.  and  M.R.I.A. 

THE  following  phenomenon  being  very  uncommon,  if  not  entirely  new,  I think 
it  worth  communicating  to  the  Academy,  principally  with  a view  to  learn  whe- 
ther any  other  perfon  has  obferved  a fimilar  one  at  any  time. 

On  Saturday  night.  May  24,  1788,  there : was  a very  bright  aurora  borealis*  the 
corufcating  rays  of  which  united,  as  ufual,  in  the  pole  of  the  dipping  needle.  I have 
always  obferved  that  an  aurora  borealis  renders  the.  liars  remarkably  unlteady  in 
the  telefcope.  The  next  morning,  about  eleven,  finding  the  liars  flutter  much,  I 
examined  the  Hate  of  the  Iky,  and  faw  whitilh  rays  afcending  from  every  part  of  the 
horizon,  all  tending  to  the  pole  of  the  dipping  needle,  where  at  their  union  they  , 
formed  a fmall  thin  and  white  canopy,  fimilar  to  the  . luminous  one  exhibited  by  an 
aurora  in  the  night.  Thefe  rays  corufcated  or  lhivered  from  the  horizon  to  their  , 
point  of  union. 

Thefe  effeds  were  dillindly  feen  by  three  different  people,  and  their  point  of 
union  marked  feparately  by  each  of  them.  . 

There  is  certainly  no  reafon  for  confining  the  effeds  of  aurora  borealis  to  the 
night,  although  it  then  makes  its  molt  magnificent  difplay,  contralled  by  the  dark- 
nefs  of  the  Iky. 

The  tremulous  motion  of  the  liars  at  certain  times  in  ferene  Ikies  has  been' taken  • 
notice  of  by.  the  Abbe  De  La  Caille  at  the  Cape  of  Good  Hope ; and... M.  De  La 
Lande  remarks  that  fometimes,  when  a fouth-weft  wind  prevails  at  Paris,  the  fame 
effed  is  produced.  An  aurora  borealis  in  this  country  is  generally  fucceeded  by  a 
fouth-weft  wind,  and  frequently  the  wind  veers  round  to  that:  point  during  its  ap- 
pearances now  if  this  phaenomenon,  as  fuggelled  by  an  ingenious  member  of  this 
Academy,  fhould  be  inflammable  air  in  a Hate  of  inflammation,  the  water  fo  pro— 
duced  by  fuch  inflammation  might  fatisfadorily  account  for  this  unlleadinefs  of  the 
rays,  whether  we  fuppofe  it  either  in  the  ad  of  abforption,  or  in  the  Hate  of  vehicular 
vapour  defcending  from  the  upper  regions  of  the  atmofphere. 

That  inflammable  air,  at  lead  fofne  fpecies  of  it,  contains  iron,  cannot  well  be  dif-  ' 
puted,  as  its  effed  on  an  infyfion  or  tindure  of  galls  Ihews  the  prefence  of  iron. 
That  there  is  fome  connedion,  hitherto  unexplored,  between  magnetifm  and  the  . 
aurora  borealis  feeras  highly  probable.  The  .unlleadinefs  of  the  magnetic  needle 
during  the  appearance  of  this  phenomenon  is  known  to  every  one,  and  indicates 
fuch  connedion  5 the  union  of  the  radii  of  a llrong  aurora  borealis  in  the  pole  of  the 
dipping  needle,  llrengthens  the  lame  cpnjedure,  which  is  Hill  further  confirmed  by  die 
filiation  of  the  luminous  northern  arch,  generally  the  firft  fymptom  of  a llrong  aurora, 
and  from  whence,  in  all  probability,  the  name  was  taken;  for  the  highelt  point  of 
tfiis  arch  is  always  found  in  the  magnetic  meridian. 

This  phenomenon  is  certainly  more  common  now  than  it  was  a century  or  even 

half. 
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half  a century  ago ; this  I find  moft  people,  even  the  moft  illiterate,  agreed  in.  Upon 
examining  the  accounts  of  the  authenticated  appearances  of  the  aurora  borealis,  fo  care- 
fully collected  by  the  celebrated  De  Mairan,  I perceive  a chafm  in  the  lift  of  obfer- 
vations  for  about  forty  years  in  the  laft  century,  in  the  middle  of  which  chafm,  nearly, 
is  the  year  1661,  in  which  year  we  are  told  the  variation  of  the' needle  at  Paris  was 
o.  We  feem  alfo  to  collett  from  the  fame  author’s  refearches,  that  the  frequency  of 
this  appearance  feems  to  have  decreafed  with  the  diminution  of  the  eaftern  variation, 
and  it  now  feems  to  encreafe  with  the  encreafing  weftern  variation.  What  real  con- 
nection there  may  be  between  the  variation  of  the  needle  and  the  aurora  borealis,  or 
the  caufe  of  it,  I acknowledge  myfelf  entirely  ignorant ; but  perhaps  this  trilling 
hint  may  engage  the  attention  of  others  who  have  both  more  leifure  and  abilities  for 
fuch  an  interefting  difquifition. 


POLITE  LITERATURE, 

An  Examination  of  an  EJJay  on  the  Dramatic  Char  after  of  Sir  John  Ealfiajf.  By  the  Rev. 
Richard  Stack,  D.D.  F.F.C.D.  and  M.R.I.A. 

THE  Eflay  to  which  this  paper  is  a reply,  was  an  attempt  to  prove  that  Shake- 
fpear  did  not  intend  to  reprefent  FalftafF  as  a coward.  So  very  paradoxical 
an  opinion  is  refuted  by  the  arguments  which  Dr.  Stack  derives  from  a fair  confide r- 
ation  of  the  a&ions  and. manners  which  the  poet  has  attributed  to  this  perlonage. 


Qbfervations  on  the  Firft  Aft  of  Shakefp  ear's  Fempeft.  By  an  Under- graduate  in  the 

Univerjity  of  Dublin. 

fT^HE  tendency  of  thefe  obfervations  is  to  fhow  the  art  with  which  Shakefpear 
I in  the  commencement  of  this  drama  has  difplayed  the  characters  of  the  perfons, 
intereftcd  us  in  their  fate,  and  prepared  our  minds  for  the  wonders  attending  the 
fupernatural  .agency  on  which  the  cataftrophe  turns. 


Fh  oughts  on  feme  ■particular  Faffages  in  the  Agamemnon  of  JEJchylus.  By  Francis 

Hardy,  Efq.  M.R.I.A. 

IN  the  Iliad  of  Homer  not  a fingie  circumftance  appears  that  would  lead  us  to 
fuppofe  the  language  of  Troy  to  have  been  different  from  that  of  Greece; 
whence  it  has  been  commonly  concluded,  that  no  difference  of  this  kind  really  fub- 
fifted.  But  in  the  Agamemnon  of  AEfchylus,  when  the  captive  Caflandra  is  led  be- 
fore Clytemneftra,  and  remains  filent,  the  Queen,  becoming  impatient,  tells  her,  if 
ilie  does  not  underftand  their  language,  to  make  figns  with  her  hands.  And  the 
chorus,  .interfering,  obferve  that  fire  comes  from  a foreign  city,  and  hands  in  need 
of  an  interpreter.  Alter  the  departure  of  Clytemneftra,  Caflandra  breaks  out  into  a 
wild  ftrain  of  prophecy ; upon  which  the  chorus  exprefs  their  furprife  that  a foreigner 

3 I 2 fthould 
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Ihould  fpeak  the  Greek  tongue  as  fluently  as  if  fhe  had  been  educated  at  Argosd 
Again,  when,  after  fhe  has  continued  her  prophecies,  the  chorus  confefs  themfelves 
utterly  unable  to  comprehend  them,  “ yet  (cries  Caflfandra)  you  allow  that  I fpeak 
“ your  language  perfectly”.  Thefe  paflages  clearly  indicate  an  implied  difference 
between  the  language  of  the  Greeks  and.  Trojans. 

The  writer  of  this  paper  is  perfuaded  that  it  was  not  without  defign  that  iEfchylus 
introduced  this  circumftance  ; and  that  he  felt  it  to  be  agreeable  to  popular  opinion, 
and  therefore  neceflfary  to  the  hifybrical  perfection  of  his  drama.  This  he  deduces 
from  the  general  charadter  of  the  poetry  of  fEfchylus,  which  is  diftinguifhed  for  an 
adherence  to  nature  and  real  manners,  and  from  the  improbability,  that  before  an 
Athenian  audience,  he  fhould  have  ventured  upon  a deviation  from  commonly  re- 
ceived opinions,  which  they  were  all  probably  qualified  to  judge  of.  There  was  a 
tradition,  it  is  true,  that  the  Trojans  were  a Greek  colony,  and  the  authority  for 
it  is  dated  by  Dionyfius  of  Plalicarnalfus,  but  it  may  be  regarded  as.  a poetic  fable. 
The  filence  of  Homer  amounts  to  no  proof,  fince  he  himfelf,  (if  the  author,  of  the 
Hymn  to  Venus)  reprefents  the  Trojans  and  Phrygians  as  fpeaking  different  languages, 
a fadt  not  to  be  deduced  from  his  Iliad.  On  the  whole,  this  writer  thinks  that  the 
authority  of  iEfchylus  in  this,  matter  is  of  no  fmall  weight,  and  not  eafy  to  be  got  over. 


EJfay  on  Ridicule , Wit  and  Humour.  By  William  Preston,  Ejq.  Ml R. I. Ad. 

IN  Part  I.  of  this  Efiay  the  writer  lays  down  his  general  ideas  on  Ridicule. . Radi* 
cule  is  that  branch  of  the  fine  or  mimetic  arts  which  profelfes  to  excite  the  emotion 
of  mirth.  T his  it  does  by  a difplay  of  the  ridiculous , that  is,  an  exhibition  of  defect, 
and  blemifhes  of  the  lighter  kind.  The  fenfation  called  mirth  has  by  fome  writers 
been  improperly  confounded  with  laughter , which  is  a mere  corporeal'affedfion.  In 
order  to  explain  mirth,  or  the  caufe  of  that  pleafure  we  derive  from . ridicule.,-  Mr. 
Prefcon  has  recourfe  to  the  theory  of  Hobbes;  viz.  that  it  proceeds  from  a fuddeii 
conception  of  fome  eminency  in.ourfelves,  by  companion  with  our  . own  infirmity  for- 
merly, or  that  of  others,  J his  notion  he  thinks  confirmed  by  experience,  which 
feems  to  fhow,  that  perlons  laughed  at  are  univerfally  in  fome  degree  objedts  of  con- 
tempt and  degradation.  Perfonal  infirmities  do  not  of  themfelves  excite  mirth,  but 
when  joined  with  fomething  incongruous  in  adtiom  And  when  mirth  is  produced  by 
the  mimetic  reprefentation  of  things  which  if  really  exifting  would  raife  other  emo- 
tions, it  is  by  means  of  exaggeration  and’diltortLon.  Of  the  infirmities  of  the  mind 
thole  only  excite  mirth  which  are  of  a mild  and  moderated  kind,  allowing  the  fenfa- 
tion of  triumph  by  companion,  without  the  firong  emotions  of  indignation  or  horror. 

Part  I.  begins  with.an  attempt  to  inveftigate  the  phyfical  caufe  of  laughter.-  Adopt- 
ing Mr.  Burke’s  notion,  in  his  EJfay  on  the  Sublime  and  Beautiful, .that -a  degree  of  re- 
laxation is  the  caufe  of  pleafure,  this,  writer  conceives  that  the  flight  affedtion  of  the 
mind  in  mirth,  amounting  to  no  more  than  a mild  irritation  accompanied  with  relaxa-- 
tion,  operates  to  the  produdlion  of  laughter.  Laughter,  he  thinks,  exprefles  but  a 
pleafure  of  a faint  and  fubordinate  kind,  as  appears  in  the  ready  laughter  of  young 
children  at  every  objedt  of  delight,  however  trivial. 

He  then  traces  out  the  fources  of  the  ridiculous,  which  he  fuppofes  may  all  be  re- 
duced to  the  following  clafles.  i.  Thefe  adlions  and  geflures  of  the  brute  creation 

which. 
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which  imitate  the  human.  2.  Slight  corporeal  blemifhes  and  defeats.  3.  Unfore- 
feen  difafters  or  milchances  of  no  Serious  kind.  4.  Incongruity  or  inconfiftency  in 
men’s  words  and  adtions,  w'hich  is  divifible  into  feveral  fpecies.  On  confidering  the 
the  afiertion  that  ridicule  is  the  teft  of  truth,  he  denies  that  it  is  fo,  becaufe  it  is  the 
repreientation  of  a pidture,  and  therefore  cannot  be  a criterion  of  what  it  only  repre- 
fents — becaufe  it  is  the  reprefentation  of  a Angle  pofidve  picture  only,  without  that 
collation  of  two  objedts  which  is  eflential  to  the  exiftence  of  truth  or  falfehood — be- 
caufe the  perception  of  ridicule  is  inftantaneous,  whereas  that  of  truth  or  falfehood  is 
a progreffive  operation  of  the  mind. 


ANTI  U I T I E S. 

An  Account  of  three  Metal  Trumpets  found  in  the  County  of  Limerick , in  the  Tear  1 7 87. 

By  Ralph  Ousley,  Esq^  M.R.I.A. 

THESE  trumpets  are  made  of  a mixed  coppery  metal,  are  curved  like  a cow’s 
horn,  and  their  chords  meafure  9!  inches,  12  inches,  and  15A  inches.  Two 
of  them  were  found  connedted  together  by  a middle  ftraight  tube,  23  A inches  in 
length,  one  end  of  which  was  fattened  on  by  pins  to  each.  This  middle  piece  is  lup- 
pofed  by  the  writer  to  be  an  unique. 


A Martial  Ode , fung  at  the  Battle  of  Cnucha  hy  Fergus , Son  of  Finn,  and  addrejfed  to 
Gel/,  the  Son  of  Morna ; with  a literal  Truncation  and  Notes.  By  Silvester 
O’Halloran^  Efq.  M.-R.I.A. 

“ OLL,  the  hero  of  the  following  rhapfody,  was  faid  to  be  of  the  blood  royal 
\J}T  of  the  Danaan  princes,  who  ruled  over  Ireland  for  near  two  centuries  before 
the  arrival  of  the  Clana-Mile,  commonly  called  Milefians.  He  fucceeded  his  father 
as  hereditary  grand  matter  of  the  knights  of  Connaught.  Thefe  had  been  called  the 
Heroes  of  Irrus,  from  the  feat  of  their  principal  academy  or  college  in  the  county 
of  Mayo  5 but  fo  great  was  the  glory;  and  renown  acquired  by  Morna,  that  from  him 
they  were  called,  The  Followers  of  Morna  ; by  which  name  they  are  known,  and  by 
no  other,  at  this  day.  Goll  having  finifbed  his  academic  exercites,  ,and  taken  the 
latt  and  folemn  vows  of  chivalry, „ proved  himfelf,  by  a variety  of  exploits,  worthy 
that  place  which  his  rank  and  blood  entitled  him  to  fill.  Accordingly,  foon  after,  the 
death  of  his  father,  we  find  him  called  to  the  chief  command  of  the- Imperial  army 
by  the  monarch  Con,  furnamed  Of  the  hundred  Battles,  to  fupprefs  a molt  powerful 
and  dangerous  confederacy  formed  again!!  him.  In  the  engagement  that  enfiied, 
called  the  battle  of  Cnucha  (fought  A.  D.  1 55),  the  enemy  were  not  only  com- 
pletely defeated,  but  Goll  had  the  additional  glory  of  killing,  in  Angle  combat, 
Cumhal,  maker  of  the  Leinfter  knights,  commander  of  the  enemy’s  army,  and  a 
champion  highly  celebrated  for, his  valorous  deeds  both  in  Britain  and  Gaul.  It  was 
cn  marching  to  the  onfet,  it  was  in  the  heat  of. the  fight,  and  until  fortune  declared 
m favour  of  the  imperialifts  in  this  battle,  that  this  ode  was  fung  by  Fergus,*  the 

chief 

* This  rergus  is  not  to  be  confounded,  with  Fergus,  fon  of  Finn  Mac  Cumhal ; for  Finn  was  but  a 
hoy  at  the  time  of  the  battle  'of  Cnucha.  The  author  of  this  ode  yvus  a Connaught  bard,  andbee!*-*- - 
bratec!  lor  the  harmony  of  his  numbers. 
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chief  bard  of  Goll.  The  confequences  of  this  battle  were  well  remembered  above 
a century  after ; where  Oifin,  in  his  hunting  ode,  deplores  the  death  of  Cumhal, 
<c  flain  by  Mac  Morna,  of  the  Golden  Shield.”  The  prefent  Ode,  or  rather  Rhapfody, 
3 hatter  myfelf  will  appear  no  unacceptable  prefent  to  the  Academy,  as  well  for  its 
originality,  as  for  the  lights  it  throws  on  fome  obfcure  paflages  in  the  ancients.  But 
to  me  it  feems  of  ftill  greater  moment,  by  (I  apprehend)  proving  “ ad  inflantiam 
crucis,”  as  is  fometimes  expreffed  by  philofophers,  the  early  ftate  of  arts,  letters, 
and  civilization  in  this  country.” 

No  account  is  given  of  the  place  where  the  original  copy  of  this  ode  is  depo- 
bted,  or  the  proofs  of  its  antiquity.  It  is  here  printed  in  the  Irifh  language  and 
character  on  one  fide,  and  the  tranflation  on  the  other.  Each  line  confids  of  two 
claufes,  each  of  which  contains  fome  epithet  or  attribute  of  the  hero;  as  in  the  fol- 
lowing fpecimen. 

Goll,  of  martial  pride.  Strong  in  body,  great  in  arms. 

Courteous  and  polite  to  the  legions.  Fierce  and  powerful  in  adtion. 

Shield  of  great  luftre.  Flower  of  unfading  beauty. 

Rapid  as  the  mountain  flood  is  the  force  of  your  flrong  arm. 

A fea  over  rivulets.  Sullen  in  the  duel. 

Great  in  the  uproar  of  battle.  Tower  of  flrong  defence. 

Biilow  over  fwelling  feas.  Goll,  terrible  in  the  fhouts. 

Lover  of  conftant  defolation.  Son  to  the  great  Morna. 


Memoir  of  the  Language , Manner s3  and  Cuftoms,  of  an  Anglo-Saxon  Colony  fettled  in  the 
Baronies  of  Forth  and  Bargie , in  the  County  of  Wexford , Ireland , in  1167,  1168,  and 
1169.  By  Charles  V.allancey,  LL.D.  &c.  &c. 

■fN  1167,  Dermod,  king  of  Leinfler,  on  account  of  the  oppreffion  he  exercifed  over 
his  fubjedls,  caufed  a total  defection  from  him,  and  was  forfaken  by  his  kinfmen, 
friends,  and  followers.  Fie  repaired  the  next  year  to  England,  to  folicit  the  afliftance 
of  Flenry  II.  from  whom  he  obtained  a promife  of  aid ; but  after  waiting  fome  time 
without  hearing  further  from  the  king, "he  applied  to  Richard  Earl  of  Strigul,  com- 
monly called  Strongbow,  offering  his  daughter  in  marriage,  with  his  kingdom  for  her 
portion,  fhould  he  recover  it  by  the  Earl’s  means.  The  Earl  excufed  himfelf,  unlefs 
'he  fnould  obtain  king  Henry’s  confent.  In  the  mean  time  Dermod  applied  to  the 
princes  of  Wales,  and  Richard  Fitz-Godobert  accompanied  him,  but  with  fo  fmall  a 
body  of  men,  that  they  were  of  no  ufe,  and  they  foon  returned  home. 

Dermod  finding  his  fubjedls  ftill  held  out  againft  him,  caufed  proclamation  to  be 
made  in  Wales,  offering  large  recompenfe  in  lands,  money,  and  cattle,  to  fuch  as 
.would  give  him  aid.  Immediately  men  of  all  forts,  and  from  divers  places,  pre- 
pared themfelves  to  embark  for  Ireland,  under  the  command  of  Fitz-Stephen,  who 
had  lately  been  enlarged  from  prifon  bv  the  mediation  of  Dermod  with  Rice,  a king 
in  Wales.  This  little  army  conflfted  of  about  three  hundred  horfemen  and  foot. 

With  this  fmall  body  Dermod  did  wonders,  and  being  grown  proud  with  viclory, 
gave  great  difcontent  to  the  Englifh,  many  of  whom  returned  home.  But  in  the 
year  following  ( 1 169)  Earl  Richard  fent  Raymond  Le  Grofs  to  Dermod’s  afliftance, 

with 
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with  a fmall  fuite,  promifing  to  follow  with  a confiderable  army.  Accordingly,  in 
1170,  the  Earl  arrived  in  Waterford  with  fixteen  hundred  foldiers. 

This  confiderable  reinforcement  enabled  Dermod  not  only  to  fupprefs  his  rebellious 
fubjedts,  but  alfo  to  make  war  on  the  neighbouring  princes.  Peace  being  once  re- 
ftored,  Dermod  made  good  his  promifes,  and  the  part  of  the  country  we  are  now 
defcribing  was  parcelled  out  to  the  Britifli  foldiers,  who  have  remained  in  quiet  pof- 
feflion  of  their  atchievements  unto  this  day. 

This  colony  have  preferved  their  ancient  manners,  cufloms,  and  language ; and 
fully  occupying  every  inch  of  ground,  the  natives  could  never  obtain  a re-eftablifh- 
ment  therein.  As  population  encreafed,  fome  of  the  Englifh  have  been  obliged  to 
remove  into  the  neighbouring  baronies  within  thefe  fifty  years,  and  by  an  intercourfe 
with  the  Irifh,  the -language  of  thefe  emigrants  became  corrupted,  and  thefe,  by  their 
connexion  with  their  kindred  remaining  in  the  baronies  of  Bargie  and  Forth,  have  in 
fome  meafure  introduced  this  corrupted  dialed  there.  The  town  of  Wexford  is  the 
market  to  which  this  colony  reforted  to  difpofe  of  the  produce  of  their  farms,  and  in 
this  market  all  things  are  bought  and  fold  in  the  modern  Englifh  dialed ; this  alfo  is 
another  caufe  of  the  decline  of  the  language  of  the  colonifts,  but  not  one  word  of 
Mfh  is  underflood  or  fpoken  in  thefe  two  baronies ; ft  ill  they  preferve  many  words 
and  <ph  rales  of  their  original  language,  and  fome  original  fongs,  which  having  been 
committed  to  writing,  will  exifl  as  long  as  the  people.  - 

When  we  were  firft  acquainted  with  this  colony,  a few  of  both  fexes  wore  the  an- 
cient drefs : that  of  the  man  was  a fhort  coat,  waiitcoat,  and  trunk  breeches,  with  a 
round  hat  and  narrow  brim  ; that  of  the  woman  was  a fhort  jacket,  a petticoat  bor- 
dered at  bottom  with  one,  two,  or  three  rows  of  ribband  or  tape  of  a different  colour. 
We  have  feen  one,  whole  jacket  was  of  fuperfine  woollen  cloth,  of  a dark  brown 
colour,  edged  with  a narrow  filver  lace.  The  drefs  of  the  head  was  a lurcher. 

The  names  of  the  old  colonilts  are  Hore,  Cod,  Stafford,  W hi  tty,  Roffiter,  Sinnot,, 
■Murphy,  Stephen,  Quiney,  &c.  The  gentlemen  who  now  inhabit  the  country  are. 
moflly  defcended  from  the  officers  and  foldiers  of  Cromwell’s  and  King  William’s 
army,  viz.  Hervey,  Nun,  Edwards,  Hughes,  Pallifer,  &c. 

The  people  of  thefe  baronies  live  well,  are  induflrious,  cleanly,  and  of  good  morals;, 
the  poorefl  farmer  eats  meat  twice  a week,-  and  the  table  of  the  wealthy  farmer  is 
daily  covered  with  beef,  mutton,  or  fowl.  The  beverage  is  home-brewed  ale  and 
beer,  of  an  excellent  flavour  and  colour.  The  houfes  of  the  poorefl  are  well  built 
and  well  thatched  ; all  have- out-offices  for  cattle,  fowls,  carts  or  cars.  The  people 
are  well  clothed,  are  flrong  and  laborious.  The  women  do  all  manner  of  ruftic  work, 
ploughing  excepted  ; they  receive  equal  wages  with  the  men. 

In  this  delightful  fpot  the  greateft  harmony  fubflfls  between  the  landlord  and  the 
farmer;  and  it  is  common  to  meet  the  tenant  at  the  landlord’s  table.  Such  is  their 
averfion  to  idlenefs,  that  if  a beggar  is  met  in  thefe  baronies  he  is  immediately  handed 
from  houfe  to  houfe  until  he  is  out  of  the  barony. 

The  profeffed  reiigion  here  is  the  Roman  Catholic there  are  about  one  hundred 
to  one  Proteflant. 

Marriage  is  lolemnized  much  in  the  fame  manner  as  with  the  Irifh.  The  relations 
and  friends  bring  a profufion  of  viands  of  all  kinds,  and  feafling  and  dancing  con- 
tinues all  the  night;  the  bride  fits  veiled  at  the  head  of  the  table,  unlefs  called  out  to 
dance,  when  the  chair  is  filled  by  one  of  the  bride-maids.  At  every  marriage  an 


438 


TRANSACTIONS  OF  THE  ROYAL  IRISH  ACADEMY. 


apple  is  cut  into  fmall  pieces,  and  thrown  among  the  croud;  a cuftom  they  brought 
from  England,  but  the  origin  of  it  had  not  defcended  with  it. 

The  produce  of  the  foil  in  thefe  baronies  is  great,  the  whole  is  under  tillage,  and 
near  the  fea-ihore  they  manure  with  the  fea-weed  twice  a year,  and  in  the  memory  of 
the  oldeft  man  the  ground  has  never  been  fallowed,  but  a plentiful  crop  obtained  every 
year.  The  parifh  of  Carne  contains-  five  hundred  acres,  all  or  moftly  under  tillage ; 
this  parifh  pays  iool.  a year  for  tithes  to  the  reftor.  The  church-land  of  Carne  con- 
tains fixty  acres,  of  which  forty  are  ploughed,  and  pays  to  the  re<5tor  14I.  14s.  and  to 
the  landlord  90I.  a year. 

Fuel  is  fcarce  in  this  diitridt.;  the  chief  firing  is  furze,  planted  on  the  tops  of  all  the 
dikes ; thefe  are  cut  and  dried,  and  bring  a good  return.  Along  the  coaft  there  has 
formerly  been  a bog  or  turbary,  which  has  been  encroached  on  by  the  fea,  fo  much 
that  now  it  is  covered  with  fand,  and  that  at  high  water,  with  many  feet  of  the  watry 
element.  The  great  expence  of  cutting  and  drying  this  turf  renders  this  kind  of  fuel 
too  dear  for  the  common  people.  In  this  turbary,  many  feet  under  the  fea  at  high  water, 
trees  are  daily  found,  and  fome  dug  up ; they  confift  chiefly  of  oak,  fir,  and  hazle. 

Mr.  Vallancey  then  adds  a vocabulary  of  the  language  of  thefe  baronies,  which 
fhews  it  to  be  radically  the  fame  with  the  Englifh.  He  fubjoins  an  old  fong  in  the 
dialed,  the  fubjed  of  which  is  the  game  at  ball  called  Camann  or  Hurley,  It  opens 
ithus. 

„ Fade  tell  thee  zo  lournagh,  co  Jone,  zo  knaggee. 

Th’  weithefl  all  curcagh,  wafur,  an  cornee. 

.Lidge  w’ous  ana  milagh,  tis  gay  an  louthee, 

Huck  nigher,  y’art  fcudden,  fartoo  £0  hachee. 

What  ails  you  fo  melancholy,  quoth  John,  fo  crofs. 

You  feem  all  fnappifh,  uneafy  and  fretful: 

Lie  with  us  on  the  clover,  ’tis  fair  and  fheltered; 

Come  nearer,  you’re  rubbing  your  back,  why  fo  ill  tempered. 


jl  Defrriptive  Account  of  the  Fort  of  Ardnorcher  or  Horfeleap,  near  Kilbeggan , in  the  County 
of  IVefimeath,  Ireland ; with  Conjectures  concerning  its  lJfe3  and  the  Time  of  its  Erection. 
By  Mr.  John  Brownrigg, 

THIS  work  is  popularly  attributed  to  Sir  Hugh  de  Lacy,  but  Mr,  Brownrigg  is 
convinced  that  it  was  originally  a conflrudion  of  the  ancient  Irifh,  and  was  of 
great  antiquity  before  his  time.  When  De  Lacy  was  made  governor  of  Meath  by 
Henry  II.  he  not  only  ereded  many  new  fortifications,  but  converted  all  ancient 
buildings  to  purpofes  of  defence,  and  {Lengthened  old  fortreffes  with  additional  works 
of  lime  and  done.  The  moat  (fo  called)  of  Ardnorcher  appears  to  have  offered  itfelf 
to  him  as  a ftrong  link  in  his  chain  of  forts  and  cables.  It  is  a conical  eminence, 
at  the  end  of  a long  and  narrow  ridge,  furrounded  by  a trench  and  mound  of  earth, 
and  {Lengthened  by  deep  vallies,  the  beds  of  two  rivulets.  On  the  high  mount  are 
remains  of  a round  tower  and  ftone  wall.  The  only  entire  piece  of  building  is  the 
two  piers  of  the  draw-bridge  andjower  gate,  now  vulgarly  called  the  Horfeleap , from 
a tradition  of  its  being  leaped  acrofs  by  an  Englifh  knight  to  efcape  from  a hot  pur- 
fuit.  The  word  Ard-an-orcher  in  Irifh  fignifies  the  fort  of  faughter . 


An 
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An  Account  of  an  Ancient  Sepulcre  difccvered  in  the  County  of  Kildare , Ireland , in  the 
Tear  1788.  By  William  Beauford',  A.  B. 

THIS  fepulcre  juft  appeared  above  the  ground,  and  was  compofed  of  large  flat 
ftones,  forming  a cavity,  in  which  was  a fkeleton  in  a fitting  pofture.  By  his 
'fide  was  an  urn  of  baked  earth.  The  monument  is  conjedured  by  Mr.  Beauford  to 
have  been  probably  of  Danifh  origin  ; and  the  ufe  of  the  urn,  to  have  held  a mixture 
of  meal  and  water,  for  the  fubfiftence  of  the  corpfe  during  his  paflage  to  the  other 
world. 


Defcription  of  an  Ancient  Monument  in  the  Church  of  Lufk , in  the  County  of  Dublin.  By 
Colonel  Charles  Vallancey,  F.R.S.  (Ac.  (Ac. 

r'l_'vHIS  tombftone  was  found  in  the  year  1753,  and  a fair  drawing  then  made  of 
f it.  It  is  infcribed  with  the  names  of  Walter  Dermond  and  his  wife,  and  has 
.rude  figures  upon  it  denoting  the  Trinity.  What  is  lingular  in  this  monument  is, 
that  by  the  fide  of  the  figure  of  Chrift  are  two  hands  open,  which  Mr.  Vallancey  con- 
ceives to  be  of  hieroglyphical  import.  No  fymbol  was  more  in  ufe  with  the  ./Egyp- 
tians and  ancient  Irifhthan  the  hand : it  was  the  fign  armorial  of  the  kings  of  Ireland, 
as  it  ftill  is  of  the  O’Brien  family.  In  all  the  eaftern  languages  the  word  hand  had  a 
variety  of  fignificationa,  particularly  denoting  power,  ability,  excellence,  protedion, 
and  the  like.  The  Irifh  word  man , hand,  is  by  Mr.  Vallancey  derived  from  the  Per- 
fian  and  Arabic  menu  benevolent  or  propitious  j and  the  ./Egyptian  word  had  the  fame 
metaphorical  fignifications.  The  pofition  of  the  hand  would,  in  hieroglyphical  writing, 
vary  its  fignification.  An  open  or  expanded  hand  was  the  fymbol  of  benevolence  or 
propitioufnefs ; and  in  the  prefent  monument  the  hands  in  this  form  are  placed  by  the 
fide  of  Chrift,  pointing  to  the  names  of  the  deceafed,  probably  in  correfpondence 
with  the  prayer  “ quorum  animabus  propitietur  Chriftus”. 

Mr.  Vallancey  then  digrefles  to  the  fymbols  of  the  bird,  moufe,  frog,  and  five 
arrows,  recorded  to  have  been  fent  by  the  Scythians  to  Darius,  which  he  attempts 
to  explain  by  the  rule  of  taking  the  fynomina  of  each  fubjed  in  the  Hiberno-Scythian 
dialed; ; and  this  mode  of  interpreting  hieroglyphics  and  pidure -writing,  inftead  of 
the  more  ufual  one  of  explaining  them  by  the  qualities  of  the  thing  reprefented,  he  * 
propoles  to  the  confideration  of  the  learned. 


■On  the  Silver  Medal  lately  dug  up  in  the  Park  of  Dungannon , County  of  Tyrone^  the  Seat 
of  the  Right  Hon.  Lord  hVelles.  By  Col.  Charles  Vallancey. 

rTP  HIS  is  one  of  the  Arabian  talifmanic  medals  called  Ain3  from  the  firft  letter  of 
If  the  infcription.  The  myftical  word  is  generally  compofed  of  three  letters, 
viz.  Ain,  Lam,  Ya,  forming  Ali,  as  in  this  medal.  The  cabbaliftical  Arabs  attri- 
bute a great  variety  of  myfterious  powers  to  the  letter  Aint  the  fignification  of  which 
extends  to  a number  of  meanings,  for  the  moft  part  of  fomething  fuperior  or  excel- 
lent ; and  Mr.  Vallancey  fays  that  it  poirdfes  nearly  the  fame  meanings  in  Irifh. 
What  is  Angular  in  this  talifman  is,  that  the  numerals  under  the  infcription  are  not 
Arabian,  but  European ; whence  Mr.  Vallancey  conjedures  that  it  was  ftruck  by  the 
' I ' 3 K Saracen sk 
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Saracens,  in  Spain,  at  the  requeft  of  fome  European,  who  caufed  the  date  to  be 
put  in  European  figures. 

Vide  Plate  XVI.  Fig.  2.  The  word  Ali  is  on  the  dated  fide,  the  letter  Ya. 
having  a ftar  over  it.  The  characters  on  the  obverfe  are  unknown. 

— — *■— — — flMtgggaBB— mmmm  1 n 

An  Hijloricd  Effay  on  the  lrifls  Stage . By  Joseph  C.  Walker,  Ffq.  M.R.I.A.  &c. . 

THOUGH  fome  ancient  Irifh  poems  are  conducted  in  a kind  of  dramatic 
narrative,  and  in  the  dances  of  the  vulgar  Irifh  fome  traces  of  a rude  ballet 
may  be  found,  yet  there  is  no  proof  that  the  ftage  properly  fo  called  exiftedin  Ireland 
before  the  middle  ages.  The  firft  record  of  the  exhibition  of  plays  which  Mr. 
Walker  has  given,  relates  to  the  Chriftmas  reprefentation  of  myfteries  or  moralities 
before  the.  E.  of  Kildare,  Lord  Lieutenant,  in  1528.  The  actors  here  were  the 
feveral  corporations  of  Dublin,  and  it  is  probable  that  the  cuftom.  of  thefe  Chriftmas 
entertainments  had  then  been  of  fome  Handing.  John  Bale,  bilhop  of  OfTory,  com- 
poled  fome  dramatic  pieces  of  a ftill  graver  kind,  and  perfectly  theological,  which 
were  aCted  at  Kilkenny  in  1552.  In  the  2d  year  of  Elizabeth,  an  aft  which  palled 
for  the  uniformity  of  Common  Prayer,  inflicts  penalties  on  any  perfon  who  in  Enter- 
ludes,  Plays,  Songs,  Rimes,  &c.  Iball  fpeak  any  thing  in  derogation  of  the  Prayer- 
book.  In  the  reign  of  Charles  I.  in  an  ACt  for  the  chaftifement  of  Rogues,  Vaga- 
bonds, &c.  Common  Players  of  Enterludes,  and  wandering  Minftrels,  are  enumerated. 
The  Court,  however,  then  countenanced  dramatic  amufements ; for  a Mafter  of 
the  Revels  was  at  this  time  placed  on  the.  eftablifhment,  and  under  his  direction  a 
Theatre  was  built  in  Werburgh-ftreet,  Dublin,  in  1635.  This  houfe  clofed  in  1641 ; 
and  that  in  Orange-ftreet,  now  Smock-alley,  was  built  in  1661.  It  appears,  how- 
ever, that  in  the  fubfequent  troubles,  theatrical  amufements  had  declined,  fince,  ac- 
cording to  Cibber,  no  aCtors  could  be  found  to  prefent  a play  after  the  battle  of  the 
Boyne.  From  this  period,  the  hiftory  of  the  Irifh  ftage  is  minutely  recorded  by 
various  writers.  . 


ASles  de  la  Socie'te,  d'lliftoire  Naturelle  de  Paris , &C. 

TranfaBions  of  the  Society  of  Natural  Hiftory  in  Paris > 

Vol.  L Parti.  1792. 

Art.  L A Fife  our fe  on  the  Origin  and  Progrefs  of  Natural  Hifiory  in  France.  By 

Aubin-Louis  Millin. 

A Knowledge  of  the  properties  of  the  three  kingdoms  of  nature  was  in  France,. 

as  in  other  countries  of  Europe,  firft  a part  of  medicine,  and  chiefly  exifted  in 
compilations  from  ancient  authors,  made  by  the  monks.  The  firft  French  writer 
who  can  properly  be  reckoned  among  the  naturalifts,  is  John  Ruel,  who  publifhed 
his  treadle  on  plants  in  1531.  Lefclufe,  better  known  under  the  name  of  Clufius, 
was  a native  of  Arras,  though  from  his  being  a profeffor  at  Leyden,  he  is  ufually 

clafled 
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claffed  among  the  Dutch  writers.  Pena  and  Dalechamp  were  next,  the  latter  of  whom 
gave  a general  hiftory  of  plants.  Henry  IV.  caufed  to  be  painted  by  Rabel  a col- 
lection of  plants,  or  rather  of  flowers  j and  he  inftituted  the  botanic  gardens  of  Paris 
and  Montpellier.  At  this  period.  Richer  de  Belleva!,  profeffor  at  Montpellier,  pub- 
lifhed  his  Onomatology,  in  which  are  fome  ufeful  ideas  on  the  theory  of  nomencla- 
ture. Twenty  years  after  the  death  of  Henry  IV.  Labroffe,  fuperintendant  of  the 
king’s  garden,  obtained  Cardinal  Richlieu’s  protection  for  that  eftablifhment.  But  it 
was  referved  for  Louis  XIV.  to  give  natural  hiftory  the  importance  it  has  fince  pof- 
fefied.  His  liberalities,  directed  by  his  firft  phyflcian  Fagon,  enriched  the  garden 
with  plants,  and  he  founded  the  cabinet.  Tournefort  was  fent  to  the  Levant,  and 
Plumier  to  America,  to  colleCI  exotics,  and  the  academies  of  Paris  and  Montpellier 
were  inftituted. 

The  age  of  Tournefort' became  that  of  botanical  fplendour  in  France.  His  me- 
thod, founded  on  the  corolla,  was  eagerly  adopted  on  account  of  its  apparent  facility ; 
but  he  particularly  owed  his  fame  to  the  accuracy  with  which  he  diftinguifhed  the 
genera.  He  may  be  confldered  as  the  founder  of  the  Parifian  Flora,  his  Hiftory  of 
the  Plants  round  Paris  being  a model  of  its  kind. 

Vaillant  fucceeded  him.  He  beftowed  further  attention  on  the  diftribution  of  ge- 
nera, and  particularly  of  fpecies.  He  gave  a good  Flora  of  Paris  with  excellent 
figures.  He  projected  a reform  of  Tournefort’s  method,  and  even  a new  one  of  his 
own ; and  he  paid  more  regard  to  the  cryptogamous  clafs,  then  little  known.  But 
his  greateft  merit  confifted  in  giving  clearer  explanations  on  the  fexes  of  vegetables. 
His  academical  difcourfe  on  this  fubjeCt,  though  jnterfperfed  with  errors,  is  full  of 
good  obfervadons.  Others  had  preceded  him  in  this  dilcovery,  but  none  had  fo  well 
explained  the  myftery  of  the  fecundation  of  plants.  In  this  he  had  to  combat  the 
reputation  of  Tournefort,  who  would  never  receive  it. 

A number  of  natural ifts  then  arofe  in  France.  Plumier  defcribed  the  plants  of 
America,  especially  the  ferns.  Feulliee  publiflied  his  voyages  to  Peru.  Barrere  tra- 
velled through  Provence  and  Spain.  Dodart’s  work,  confifting  of  13 1 plates,  was 
printed  at  the  expence  of  Louis  XIV.  But  the  fineft  work  of  this  kind,  proceeding 
from  the  munificence  of  that  king,  was  the  fuperb  colle&ion  of  animals  and  plants, 
painted  on  vellum  by  Aubriet,  begun  by  order  of  Gallon  duke  of  Orleans,  and  unin- 
terruptedly continued  to  the  prefent  time  by  different  mailers.  It  is  compofed  of  more 
than  60  volumes,  and  is  a mafterpiece  of  art,  but  not  fo  valuable  to  fcience,  the  gene- 
rical  characters  not  being  given,  except  for  a few  years  pall.  Some  plants,  however, 
now  no  longer  exifting,  are  preferved  in  it.  Gallon  was  a great  promoter  of  bota- 
nical ftudies.  He  delighted  in  plants,  and  collected  a great  number  of  exotics  in  his 
garden  of  Blois,  a catalogue  of  which  was  publiflied  by  Morifon.  Natural  hiftory 
was  alfo  at  this  time  allied  to  objeCts  of  common  utility.  Lemery  compofed  his  hif- 
tory of  drugs.,  and  Geoffroy  his  Materia  Medical  The  chymifts  of  the  Academy 
fubmitted  a great  number  of  plants  to  analyfis  by  fire  5 and  various  ufeful  vegetables 
and  animals  were  naturalifed  and  tranfplanted.  The  miffionaries  and  Jefuits  difperfed 
over  the  globe  communicated  various  informations  refpeCting  the  objeCts  of  nature, 
though  fewer  than  might  have  been  expeCted. 

Natural  hiftory  was  now  cultivated  with  great  ardour,  but  the  want  of  a general 
fyftem  of  arrangement  began  to  be  feverely  felt,  particularly  with  refpeCl  to  the  vege- 
table creation.  At  length  Linnaeus  publilhed  his  fexual  fyftem,  and  order  fucceeded 
to  confufion. 
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The  French  naturalifts  had  not  carried  their  refearches  into  the  animal  kingdom  fey 
far  as  into  the  vegetable,  but  Belon  had  tolerably  delcribed  birds,  and  hikes,  and 
Rondelet  had  pubiifhed  an  ill-digefted  compilation  on  fifties.  Quadrupeds  were  the 
beft  known,  and  many  rare  ones  were  kept  in  the  king’s  menagery.  The  Academy 
publilhed  deferiptions  and  engravings  of  feveral,  with  their  anatomy.  No  works  on 
infeCts  had  appeared  in  France,  except  fome  economical  ones  on  filk-worms  and  bees, 
till  the  great  Reaumur  applied  himfelf  with  indefatigable  labour  to  ftudy  all  the  par- 
ticulars of  their  hiftory.  Nothing  but  method  was  wanting  to  perfeCt  his  work  ; but 
it  was  referved  for  Linnaeus  to  be  the  founder  of  fyftematic  entomology,  as  he  had 
been  of  botany.  Geoffroy  gave  a hiftory  of  the  infeCts  round  Paris,  after  a method 
chiefly  taken  from  that  of  Linnaeus,  in  which  he  introduced  fpecific  names,  but  not 
trivial  ones.  Reaumur  pubiifhed  fome  memoirs  concerning  the  Mollufca  and  Tef- 
taceous  Vermes.  D'Argenville  ranks  among  the  Conchyliologifts,  but  his  work  is 
little  efteemed  but  for  its  plates.  Geoffroy’s  little  treatife  on  the  fhells  around  Paris 
is  a model  of  its  kind.  Since  that  period,  the  moll  important  French  work  on  this- 
fubjeft  is  Adanfon’s  Voyage  to  Senegal,  but  it  wants  method.  Reaumur  alfo 
attended  to  the  Zoophytes,  and  made  fome  experiments  on  coral ; but  he  denied 
their  animal  nature,  a difeovery  due  to  Peyffonel,  French  conful  at  Smyrna.  The 
Abbe  Diquemarre  has  contributed  moft  to  the  later  knowledge  of  vermes  and 
zoophytes. 

Reaumur  left  a fine  cabinet  of  birds.  By  its  afiiftance  his  pupil  Brifton  compofed 
his  Ornithology,  in  which  birds  are  clafled  according  to  the  form  of  their  feet.  It  is 
an  ufeful  work,  though  the  want  of  trivial  names  renders  it  difficult.  Barrere,  who- 
travelled  into  equinoctial  France,  followed  his  fteps, 

Bernard  de  Palifiy,  a potter  at  Angers,  was  the  firft  Frenchman  who  wrote  ratio- 
nally on  Mineralogy,  which  fcience  he  efpecially  applied  to  glafs- making  and  pottery. 
He  was  the  firft  who  advanced  that  foffil  fhells  were  not  a relic  of  the  deluge,  but 
had  been  from  time  immemorial  depofited  in  the  earths  where  they  are  found. 
Tournefort  imagined  that  minerals,  like  plants  and  animals,  had  their  growth,  life 
and  death.  In  late  times,  mineralogy  has  been  the  part  of  natural  hiftory  moft  ftudied 
in  France.  Dolback  contributed  greatly  to  diffufe  a tafte  for  it  by  tranflating  Wal- 
lerius,  at  the  requeft  of  Rouelle.  Rouelle  poflefied  one  of  the  firft  cabinets  of  mi- 
neralogy, but  the  catalogue  of  Davila  drawn  up  by  Rome  de  Lille  was  what  chiefly 
infpired  the  pallion  for  fuch  collections.  The  Cryftallography  of  this  lart  writer  is  one 
of  the  moft  brilliant  productions  of  French  mineralogy;  though  the  idea  was  origi- 
nally that  of  Linnaeus.  The  great  fervices  of  Rome  de  Lille  to  the  fcience  were  not 
crowned  with  favour  equal  to  their  merit.  He  died  in  the  year  this  difeourfe  was 
written,  and  left  a cabinet  in  which  his  fyftem  is  fully  difplayed  and  demonftrated. 

The  culture  and  phyfiology  of  vegetables  have  been  attended  to  with  fuccefs  by 
Duhamel,  Thouin,  and  Poivre. 

Of  French  engravings  of  fubjeCts  of  Natural  Hiftory  fome  have  been  mentioned. 
Button's  Birds  were  the  firft  great  work  with  coloured  plates ; and  they  have  been  fuc- 
ceeded  by  others  of  great  merit  pubiifhed  by  Brouffonet,  PHeritier,  Olivier,  Dagoti, 
Bulliard,  &c. 

In  the  criticifm  and  Bibliography  of  Natural  Hiftory,  may  be  cited  Seguier’s  Bi- 
bliotheca Botanica,  Heriflant’s  catalogue  of  French  works  in  Natural  Hiftory.  Bo- 
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chart’s  Hiftory  of  Biblical  animals,  Mahudel  on  Afbefhis,  and  Caylus  on  Papyrus. 
The  author  of  this  Difcourfe  has  publifhed  a Difiertation  on  the  Thus  of  the  ancients, 
and  a Homeric  Mineralogy,  which  is  to  be  followed  by  a Zoology  and  Phytography 
from  the  fame  poet. 

The  improvements  of  Linnmus  were  {lowly  and  reludlantly  received  into  France. 
One  caufe  of  this  was  the  attachment  to  Tournefort’s  method,  kept  up  by  Bernard 
de  Juffieu  and  other  great  botanifts.  Linnaeus  had,  however,  a zealous  partifan  in 
M.  Dayen,  afterwards  Marechai  de  Noailles;  and  the  fexual  fyftem  was  entirely 
received  by  Sauvage  and  Gouan  at  Montpellier,  Gerard  in  Provence,  and  le  Monier 
in  Paris.  D’Alibard  was  the  firft  who  adopted  this  fyftem  and  the  ufe  of. trivial 
names  in  his  Flora  of  Paris,  and  Barbier  Dubourg  foon  followed  him. 

The  Zoological  clarifications  of  Linnaeus  were  long  difregarded  in  France,  partb 
cularly  through,  the  fplendid  reputation  of  Buffon,.  who  charmed  by  the  magic  of  his 
ftyle,  and  threw  all  poftlble  contempt  upon  fyftems  and  methods.  His  works,  however, 
contain  many  curious  fadts  in  Zoology,  and  he  contributed  greatly  to  extend  a take 
for  Natural  Hiftory,  both  by  his  works,  and  by  his  credit.  The.  embeliiihmentand 
enlargement  of  the  public  Garden  of  Plants  are  due  to  his  fervices. 

The  eftablilbment  of  public  and  private  courfes  of  lectures  was  greatly  ferviceable 
to  the  fcience.  1 he  firft  example  of  thefe  was  given  by  B.  de  Paliffy,  before  men- 
tioned. Didtionaries  and  abridgements  have  rather  been  hurtful  to  the  true  progrefs 
of  fcience,  yet  have  prefented  a great  number  of  fadts  in  a commodious  form. 

In  the  latter  years,  and  fince  the  death  of  Bufton,  a new  generation  arole,  who 
embraced  the  true  principles  of  the  Linnean  lchool.  In  the  year  1788  they  formed 
a lociety  under  the  title  of  the  Linnean;  but  the  difadvantages  to  which  it  was  ex- 
pofed,  in  common  with  all  the  non-privileged  focieties,  under  the  old  government, 
and  the  jealoufy  of  fome  of  the  protected  literary  bodies,  foon  caufed  its  diflolution. 
After  the  revolution,  its  founders,  however,  reunited,  extended  their  plan,  and  in- 
ftituted  the  prefent  Society  of  Natural  Hiftory,  ■ which  was  joined  by  all  the  natura- 
lifts  of  the  capital.  They  firft  met  at  a member’s  houfe,  but  when  grown  numerous, 
they  hired  their  prefent  apartments.  The  objedt  of  their  labours  is  Natural'  Hiftory 
in  general,  but  efpecially  that  of  France,  and  in  particular,  of  the  environs  of  Paris. 
The  territory  to  which  they  are  to  extend  their  refearches,  is  a circle  round  Paris, 
of  which  the  radius  is  the  diftance  to  Fontainbleau.  A topographic  chart-divided  into 
iquares,  is  to  be  difpofed  for  the  reception  of  notices  of  difcoveries  in  the  three 
kingdoms.  A general  and  fyftematic  catalogue  is  to  be  formed  of  all  the  objects 
already  difcove red  within  this  diftridt,  arranged  in  all  its  parts  according  to  the  me- 
thod of  Linnaeus,  except  that,  in  Mineralogy,  it  is  to  follow  that  of  Rome  de  Lille. 
New  refearches  are  alfo  to  be  made  by  means  of  periodical  excurfions  taken  by  the 
Society,  either  in  the  country,  at  the  proper  feafons  of  the  year,  or  to  gardens,  nur- 
feums,  &c.  Three  members  for  each  of  the  three  kingdoms  of  nature  muft  necef- 
iarily  attend  thefe  excurfions,  of  which  a circumftantial  relation  is  to  be  depofited  in 
the  archives  of  the  Society.  All  learned  ftrangers  are  invited  to  favour  the  Society/ 
with  their  ideas  and  difcoveries. 
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Art.  II.  Balfamita . By  M.  Desfontaines. 

JINNyEUS,  with  other  modern  botaniffs,  has  rejected  Vaillant’s  genus  of  Bal- 
_ A Jamita , which,  however,  the  prefent  writer  thinks  founded  on  fuch  diftinCt  and 
eafy  charade rs,  that  it  ought  to  be  reftored,  with  a few  changes.  He  thus  de- 
fcribes  it. 

Balsamita.  Vail.  Acad.  1719.  Char.  Gen.  Calyx  com.  imbricatus,  flores  omnes 
flofculofi,  quinquedentati,  pappus  nullus,  receptaculum  nudum.  ObJ.  Differs  from 
Chryfanthemum  in  having  no  femiflofculous  flowers:  from  Tanacetum  in  having 
them  all  hermaphrodite. 

1.  B.  grandifiera  foliis  dentatis,  radicalibus  fpathulato-ovatis,  oblonqis,  caulinis 
lanceolatis,  caule  fimplici,  hirfuto,  unifloro.  Hab.  near  Algiers  in  the  corn  fields. 

1.  B.  virgcta  ramis  unifloris,  foliis  glabris  inferioribus  lanceolatis,  ferratis,  fupe- 
rioribus  lineari-fubulatis,  integerrimis.  Cotula  grandis  Linn.  Hab.  near  Nice, 
j.  B.  Agerati -folia.  Clvyfanthemum  flofculolum  l.inn.  Hab.  Crete. 

4.  B.  major.  Tanacetum  Balfamita  Linn. 


Art.  III.  Ardea  Gularis.  By  M.  Bose. 

A RDEA  occipite  crifta  dependente,  corpore  fufeo-nigrefeente,  gula  alba.  Hab. 
\ ad  fluv.  Senegal. 

This  fpecies  of  Heron,  which  appears  hitherto  unknown  to  the  naturalifts,  greatly 
refembles,  both  in  form  and  dimenfions,  the  Ardea  Garzetta  and  Aigretta.  It  differs 
by  its  colour,  which  is  a deep  fulvous  with  a violet  tinge,  and  by  the  long  feathers  in 
the  occiput  in  the  male,  which  are  like  thofe  of  the  male  of  the  Ardea  Cincrea  and 
Nyttocorax.  The  Ardea  Gularis  is  lefs  bulky  and  taller  than  the  Aigretta , and  lefs 
bulky  and  lower  than  the  Garzetta.  M.  Rouflillon  to  whom  the  communication  of 
this  bird  is  due,  relates  that  he  faw  it  folitary  on  the  banks  of  the  Senegal,  while  the 
A.  Garzetta  was  there  in  numerous  flocks.  Its  manner  of  feeding  and  habitudes 
are  the  fame. 


Art.  IV.  Mutilla  difeevered  in  France.  By  the  Abbe’  Latreille. 

/IfUTILLA  is  a genus  of  infeCts,  of  the  order  of  Hymenoptera  of  Linnsus,  and 
1V1  Syniftates  of  Fabricius.  The  Linnean  characters  are  infuffleient  to  diferimi- 
nate  this  genus,  the  true  marks  of  which  muff  be  taken  from  the  antennte  and  organs 
of  the  mouth.  They  are  thus  eftablifhed  by  this  writer. 

Mutilla.  Gen.  Char.  Antenna  filiform,  fhorter  than  the  corflet,  compofed  of 
twelve  indiftinCt  joints,  of  which  the  firft  is  elongated  and  curved.  AntennuUy  the 
anterior  nearly  twice  as  long  as  the  pofierior,  inferted  on  the  fummit  of  the  jaw, 
lecond  and  third  joints  conical  and  lwelled.  No  wings  in  the  mules. 

1.  Mutilla  diadema.  M.  very  black;  abdomen  with  two  points  at  the  bafe,  a ray 
in  the  middle,  interrupted,  yellow,  and  a fmall  white  line  at  the  extremity.  Found 
in  Provence. 
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2.  Mutilla  europaa.  M.  briftly,  black ; corflet  tawny ; rings  of  the  abdomen 
bordered  with  white.  (Apterous).  M.  briftly,  black ; corflet  tawny;  abdomen  with 
two  white  bands.  (Winged).  All  France,  but  rare. 

2.  Mutilla  erythrocephala.  M.  brill ly,  black;  antennae,  head,  and  corflet,  tawny; 
rings  of  the  abdomen  bordered  with  white.  (Mule).  In  Provence. 

4.  Mutilla  maura.  M.  briftly,  black  ; corflet  tawny,  the  back  of  the  head  and 
four  fpots  on  the  abdomen,  white.  (Mule).  In  the  fouthern  provinces. 

5.  Mutilla  interrupta.  M.  briftly,  black ; corflet  tawny ; abdomen  with  two 
white  bands,  the  firft  interrupted.  (Mule).  In  Provence. 

6.  Mutilla  ruflpes.  M.  briftly,  black;  antennae  and  corflet  tawny,  abdomen  with  a 
point  and  two  approaching  bands  white.  (Mule).  M.  briftly,  black;  corflet  tawny 
anteriorly;  abdomen  with  two  white  bands.  (Winged).  Frequent  in  the  fouthern 
provinces. 

7.  Mutilla  fcutellaris . M.  briftly,  black  ; attachment  of  the  wings  and  fpot  in  place 
of  the  fcutcheon,  tawny;  abdomen  with  white  bands.  (Winged).  In  Angoumois. 

8.  Mutilla  calva.  M.  briftly,  black ; occiput  and  corflet  tawny  ; rings  of  the 
abdomen  bordered  with  white.  (Mule).  Common  in  Provence,  Angoumois  and 
Limoufin. 

9.  Mutilla  bipund  at  a.  M.  briftly,  black;  corflet  tawny;  abdomen  with  two  white 
points  and  bands.  (Mule).  In  Provence. 

10.  Mutilla  punClata.  M.  briftly,  black;  antennae  and  corflet  tawny;  fecond  ring 
of  the  abdomen  marked  with  two  fpots  and  two  white  points.  (Mule).  In  Provence. 

it.  Mutilla  dimidiata.  M.  briftly,  black;  antennae,  corflet,  and  bafe  of  the  ab- 
domen, tawny.  (Mule).  In  Angoumois  and  Alface. 

12.  Mudlla  lavis.  M.  fmooth,  black;  back  and  feet  tawny;  fecond  and  fifth  ring 
bordered  with  white.  (Winged.)  In  Angoumois. 


Art.  V.  Observations  on  a Variety  of  Primitive  Rocks  or  Granites , on prefenting  the  Society 
of  Natural  Hiftory  of  Paris  with  a Series  of  Specimens  of  Rock  afterwards  to  be  treated 
of ; and  Reflections  on  the  Means  of  meliorating  and  Simplifying  the  Nomenclature  of 
Lithology.  By  M.  Le  Febure,  Mine  Engineer.  ' 

THE  fragments  of  rock  prefented,  fhew  in  their  fractures  cryftals  of  Feldfpar, 
Quartz, 'Schoerl,  Mica,  Steatites,  and  fometimes  Garnets,  diffeminated  in  a 
cement  of  quartz  more  or  lefs  argillaceous,  of  the  nature  of  Jalper.  1.  When  in  the 
cement  of  this  rock  cryftals  of  Feldfpar  alone  are  found,  it  has  hitherto  been  called 
Porphyry.  2.  If  the  Feldfpar  is  found  in  combination  with  Quartz,  Schoerl,  Mica, 
&c.  it  has  been  called  in  France  mixed  or  compound  rock.  In  Hungary  ail  this  kind  is 
called  Saxum  metailiferum . Thefe  (tones  differ  from  Granite  in  having  a cement. 
From  Breccias,  becaufe  the  latter  prefent  only  fragments  united  by  a gluten ; whereas  - 
in  the  rocks  in  queftion,  die  angles  of  cryftaliization  of  the  different  ftone-faits  may 
generally  be  diftinguifhed.  They  differ  from  Pudding- (tone,  becaufe  the  parts  dif- 
fufed  in  the  cement  have  not  loft  their  angles,  whereas  in  the  Pudding-ftones  they 
appear  rounded  as  by  friction.  The  pieces  prefented  were  collected  in  the  Crapack 
chain,  the  mountains  of  Carniola,  the  Alps  of  Dauphine,  the  Vofges,  the  Bour- 
bonnois,,  and  Britany.  T hey  are  found  to  accompany  the  primitive  rocks  or  Gra-  ~ 
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mites,  either  depofited  in  the  fifTnres  and  veins  of  thefe  mountains,  or  amafied  in 
their  vicinity. 

Admitting  with  the  Lithologifts,  that  Granites  or  primitive  rocks  refult  from  the 
crystallization  of  the  ftone-falts  which  conftitute  them  ; the  writer  explains  in  the  fol- 
lowing manner  the  formation  of  thefe  fuperjacent  rocks,  which  differ  from  the  fub- 
jacent  only  by  the  cement  which  binds  the  cryftallized  fubftances. 

When  the  firft  produces  of  cryftallization  have  been  precipitated,  depofited  more 
or  lei's  confufedly  according  to  circumftances,  the  latter-formed  cryftals  are  in  a denfcj- 
liquid,  a mother  water  of  cryftallization ; in  which  they  are  furrounded  by  a mud  com- 
pofedof  all  the  matters  that  were  incapable  of  cryftallization.  This  oppofes  their  aggre- 
gation, and  they  have  been  depofited  together  with  the  fediment  in  which  we  find 
them  enchafed.  Being  laft  formed,  they  naturally  occupy  either  the  upper  parts  of 
the  primitive  rocks,  or  the  fiftures  which  they  have  left  in  lhrinking.  Whatever  be 
thought  of  this  hypothefis,  the  facfts  concerning  the  rocks  in  queftion,  their  difference 
from  Granite  and  their  fituations,  may  be  averred  ; they  are  therefore  to  be  regarded 
only  as  ipecies  and  varieties  of  the  great  olafs  of  primitive  rocks.  Upon  this  prin- 
ciple, the  nomenclature  of  lithology  may  be  fimplified.  Thus,  a general  Clafs  of 
Primitive  Rocks  may  be  formed,  confifting  of  all  the  ftone-fa'lts  varioufly  cryftallized 
which  compofe  the  great  maffes  of  our  globe  in  which  are  nekher  animal  nor  vege- 
table exuviae.  Under  this  may  be  ranged  Species  with  their  Varieties . Tor  example. 

Species  i.  Primitive  Rocks  by  fediment.  (Porphyries). 

Species  i.  Primitive  Rocks  of  aggregation.  (Granites). 

Species  3.'  Primitive  foliated  Rocks  of  aggregation.  (Gneifs). 

Species  4.  Primitive  Magneftan  Rocks ; foft  to  touch,  or  of  rare  Cryftallizations. 
(.Serpentines,  Steatites,  Talks). 


Art.  VI.  Buceros  Africanus.  ft  he  African  Cdlao.  By  M.  Geoffrov,  jun. 

BUCEROS  niger  remigibus  majoribus  albis,  roftro  nigro,  cornu  antrorfum  aperto; 

mas  gutture  rubro ; femina  cteruleo.  Hab.  in  Africa,  praefertim  ad  fiuviurn 
Senegal.  Blydrocorax  Africanus , Brifs.  Buceros  Africanus  and  Buceros  Abyfftnicus , Linn. 
Brae  ou  Calao  d'Afrique , et  Grand  Calao  dAbyftinie}  Buf.  African  and  Abyffmian  Hornbill , 
Lath..  Syn. 

The  horn  which  diftinguifhes  this  bird  is  thus  deferibed  by  Mr.  Geoffroy.  At  the 
bafe  of  the  upper  mandible  is  an  excrefcence  of  two  inches  in  height,  of  the  fame 
fubftance  with  the  bill,  but  much  thinner,  and  which  yields  to  preffure.  One  might 
fuppofe  it  to  have  been  cut.  Its  length  is  three  inches.  It  is  open,  and  at  its  aperture 
prefents  the  form  of  a club  at  cards  or  a lance  iron  : the  opening  is  an  inch  long,  and  an 
inch  and  a half  wide  : on  the  infide  is  a black  membrane,  the  ufe  of  which  is  to  pre- 
vent the  introduction  of  any  foreign  body  into  the  horn,  which  communicates  inte- 
riorly with  the  head.  J he  bird  when  young  has  not  the  horn  open ; it  is  then  of  a 
femicircular  form. 

Ail  the  authors  who  have  mentioned  this  bird,  have  fallen  into  a grofs  error.  Some 
have  deferibed  the  bill  alone  ; others  have  deferibed  it  without  having  known  it. 
All,  in  fine,  have  fjppofed  that  the  horny  excrefcence  was  only  open  by  accident. 
After  this  idea  P.  Labat  has  given  a bad  figure  of  this  bird,  under  the  name  of 
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Mono  ceres,  in  which  he  brings  forward  die  horn  as  far  as  the  bill.  Briffon  and  Buffon 
have  followed  this  error.  But  the  prefent  writer,  who  has  feen  and  killed  a number, 
of  them,  both  males  and  females,  aiferts  it  to  be  as  above  deferibed.  Even  in  the 
young  bird,  when  the  excrefcence  has  no  aperture,  the  horn  is  not  prolonged  : it  is 
of  the  fame  length  with  that  of  the  adult,  of  the  form  of  a half-difk,  which  at  the 
end  of  the  fecond  year  becomes  cleft  at  the  extremity,  and  fhows  an  aperture  as 
deferibed.  From  this  obfervation  it  appears  certain  that  Buffon’s  Abyffinian  Calao 
is  only  the  young  of  the  African. 

The  Calao  has  a heavy  gait,  a flight  not.  rapid,  low,  and  very  fhort.  The  male 
and  female  are  always  feen  together,  fometimes  two  females  to  a male,  never  more. 
It  feeds  on  infe£ts  and  lizards.  The  Negroes  call  it  Guhninte,  and  regard  it  as  facred, 
never  killing  it  themfelves,  and  preventing  the  Europeans  from  firing  at  it.  They 
imagine  that  the  death  of  one  gives  colds  to  the  whole  diftridt.  When  the  writer 
had  killed  one,  they  reproached  him  feverely,  and  all  put  their  nofes  to  the  excre- 
fcence to  fecure  themfelves  from  the  confequences.  The  Moors  of  Senegal  have 
not  this  fuperftition.  The  African  Calao  is  not  common  on  the  coafts  : it  is  of  a verv 
miftruftful  difpofidon. 


Art.  VII.  Ebenus  Pinnata.  By  M.  Desfontaines. 

E BEN  US  -pinnata  Elort.  Kew.  E.  caule  herbaceo,  foliis  impari-pennatis, foliolis  lineari- 
lanceolatis , fericeis , pedunculis  axillaribus  longiffimis  aphyllis.  Flowers  in  May. 
Grows  on  the  dry  uncultivated  hills  in  the  vicinity  of  Tunis  and  Algiers. 


Art,  VIII..  Hellenium  Efuadridentatum.  By  M.  Labillardiere. 

HELLENIUM  folds  integris,  fubaveniis,  lanceolatis , baft  latioribus,  flojeulis  quadri- 
dentatis.  The  florets  of  this  plant  have  but  four  teeth  and  four  ftamina,  by 
which  they  differ  from  thofe  of  the  II.  autumnale  of  Linnaeus.  Nor  is  it  that  Helle- 
nium with  linear,  entire,  fmooth  leaves,  of  Miller,  which  he  calls  Baftard  Sun-flower, 
with  a longer  and  narrower  leaf,  and  which,  according  to  Vaillant,  is  a Corona  dolts. 
Native  of  Louifiana.  Flowers  in  fummer  and  autumn. 
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Art.  IX,  Sepia  Rugofa.  By  M.  Bose. 

SEPIA  corpore  ecaudate,  rugefo,  tentaculis  pedunculatis  multis , cotyledonibus  approximates. 

Hab.  in  Oceano . It  is  neceflary  to  compare  this  fpecies  of  Cuttle-fifh  with  the 
Sepia  ottopodia  of  Linnaeus  to  perceive  their  difference,  which  confifts  in  the  chagrined, 
almofi:  wrinkled,  fkin  of  the  prefent,  and  the  clofenefs  of  the  cotyledons  on  its  feelers! 
To  the  fpecific  name  of  S.  otto-podia  therefore  ought  to  be  added,  corpore  Hvi,  cotvle- 
denibus  dijl antibus.  The  colour  of  the  S.  rugofa  is  a vinous  brown,  which  appears  to 
have  been  red  during  its  life.  It  comes  from  the  feas  near  Senegal,  and  approaches 
that  figured  by  Seba,  Vol.  3,  pi.  1,  n.  6 and  7.  Poffibly  it  may  be  that  red  mufky 
kind,  of  w'hich  the  Chinefe  are  faid  to  make  Indian  ink. 

Vol.  I.  Part  II.  3 L 
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Art.  X.  Lacerta  Exanthematica . By  M.  Bose. 

LACERTA  cauda  Jemicarinata , cohere  dorjo  maculis  Juborbiculatis  alibis , abdomine 
fafeiis  fuf us,  lineis  duabus  nigris  pone  oculum.  This  Lizard  belongs  to  the  fir  ft  di>- 
vifion  of  Linnaeus  and  Cepede.  It  fhould  be  placed  next  to  the  L.  Monitor , with*, 
which  it  has  feveral  points  of  refemblance.  It  differs  from  it  in  its  tail,  being  carL 
nated  only  on  one  fide,  and  having  no  tubercles  on  the  feales.  Found  in  Senegal. 


Art.  XI.  Fumaria  Corymb cja.  By  M.  Desfontaines.. 

FUMARIA  foliis  pinnatis,  foliolis  flabelliformibus,  lobatis , ineijis,  floribits  fpicato- 
co'-rymbofis , filiculis  tuberculofs,.  .monofpermis , pedicellis  deflexis.  This  fpecies  of 
Fumitory,  with  purple  and  white  flowers,  grows  in  the  clefts  of  mount  Atlas,  near  . 
Thlemfen  and  Mafcara  in  Algiers.  Flowers  in  May. 


Art.  XII.  Determination  of  the  genus  Tps  and  its  Congeners * By  M,  Faelricius. 

AFTER  fome  preliminary  obfervations  on  fyftematic  entomology  and  its  diffi- 
culties, M.  Fabricius  proceeds  to  obferve,  that  the  genusTpr,  though  rightly 
charadterifed,  had  received  many  fpecies,  which  did  not  properly  belong  it.  For  this, 
reafon,  M.  Olivier  abolifhed  almoft  the  whole  genus,  and  conftituted  a new  one 
under  the  fame  name,  but  with  fcarcely'better  fuccefs.  . This  has  induced  M.  Fa- 
bricius to  revife  the  genus  and  other  kindred  ones,  and  to  arrange  their  fpecies  as 
follows. 

I ps.  PaJpi  quatuor  tequales  brevifllmi,  articulo  ultimo  ovato.  Maxilla  bifida. 
Labium  membranaceum,  conicum,  emarginatum.  Antenna  perfoliatse. 

i.  7.  Fafciata  atra,  elytris  fafeiis  duabus  rufis,  anteriore  nigro  maculata.  Hab.  in 
America  borealL. 

2.  7.  Grandis  glabra,  atra,  elytris  maculis  duabus  rufis.  Flab,  in  Africa  aequinox. 

3.  I.  Pundlata  atra,  elytris  rufis,  macula  magn'a  atra.  Hab.  in  Europa  auftral 

4.  I.  Bipuftulata  atra,  elytris  macula  baleos  rufa.  Hab.  Halae  Saxon. 

5.  1.  Dorjalis , pallida,,  coleoptris  macula  media  nigra.  Hab.  in  Europa  auftr. 

6.  I.  4- puftulata  nigra,,  elytris  pundtis  duobus  ferrugineis.  Hab.  in  Europa  boreal. 

7.  7.  6 puftulata  nigra,  elytris  ftriatis,  maculis  tribus  rufis.  Hab.  in  Europa  boreal. 

8.  7.  Sfuadriguttata  atra,  nitida,  elytris  maculis  duabus  albis,  anteriore  fmuata.  Hab. 
in  Europa. 

9.  7.  Ferrugmea  ferruginea  elytris  teftaceis.  Hab.  in  Germania. 

10.  7.  Nigripennis  rufa,  antennis,  elytris,  pedtoreque  nigris.  Hab.  in  Germaniae 
arboribus. 

11.  7.  Hamorrhoidalis  rufa , elytris  nigris  apice  rufis.  Hab.  in  Suecia. 

12.  7.  Rufipes  atra,  capite,  thorace,  pedibufque  ferrugineis.  Hab.  in  Norwegian 
fungis. 

13.  7.  ALnea  coccir.ea  elytris  aeneis,  immaculatis.  Hab.  Hate  Saxon. 

14.  7.  Hameralis  nigra,  capite,  thorace,  elytr.orum  pundto  bafeos,  pedibufque  rufis. 
Hab.  in.Suecia. 
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15.  I.  Lunata  nigra,  elytris  pundto  bafeos  lunulaque  poftica  ferrugineis.  Hab. 
ICili®  Holfat, 

16.  L Rufifrons  atra,  fronte,  maculis  duabus  elytrorum,  pedibufque  ferrugineis, 
Hab.  in  Anglia. 

M.ycetophagus.  Palpi  quatuor  inaequales.  Maxilla  membranacea  un-identata. 
sLabiutn  rotundatum  integrum.  Antenna  extrorfum  cralfiores. 

1.  M.  Quadrimaculatus  ®ufus,  thorace  elytrifque  nigris,  his  maculis  duabus  runs. 
Hab.  in  Germanise  boletis. 

2.  M.  Bicolor  niger  fubtus,  antennis  pedibufque  ferrugineis,  Hab.  in  Americse 
merid.  Inful. 

3.  M.  Dermejloides  fufcus,  abdomine  pedibufque  teftaceis.  Hab.  in  Germanic 
boletis. 

4.  M.  Atomarius  niger,  elytris  pundtis  fafciaque  poftica  fulvis.  Hab.  Hal®  Saxon. 

5.  M.  Multipunftatus  rufus  elytris  fubftriatis,  pundtis  rufis  numerofts.  Hab.  in 
Sued®  boletis. 

6.  M.  Picicornis  ater,  elytris  ftriatis,  antennis  pedibufque  piceis.  Hab.  in  Americ® 
merid.  Inful. 

7.  M.  Sanguinicollis  ater,  thorace  elytrorumque  maculis  duabus  pedibufque  rufis. 
Hab.  Hal®  Saxon. 

8.  M.  Piceus.  Piceus,  elytris  ftriatis  nigris,  bafi  fafciaque  ferrugineis.  Hab.  in 
Germania. 

9.  M.  PunElatus  piceus,  elytris  fubpundtatis  nigris,  baft  ferrugineis.  Hab.  in  Ger- 
mani®  fungis. 

iq.  M.  Nigricornis  flavus,  antennis  nigris.  Hab.  Hal®  Saxon. 

1 r.  M.  Cajlaneus  ater,  elytris  ftriatis,  antennis  pedibufque  caftaneis.  Hab.  in 
Germania. 

12.  M.  Metallicus  ®neus,  pedibus  ferrugineis.  Hab,  Hal®  Saxon. 

13.  M.  Feftaceus  teftaceus,  imriiaculatus.  Hab.  in  Germani®  boletis. 

14.  M.  Bifafciatus  niger,  elytris,  fafciis  duabus,  pundtoque  apicis  ferrugineis.  Hab. 
Hal®  Saxon. 

Cylonium.  Palpi  quatuor  clavati  articulo  ultimo  major!.  Labium  membrana- 
ceum,  emarginatum.  Antenna  perfoliat®. 

1.  C.  Sulcatum  ferrugineum,  thorace  fulcato.  Hab.  in  Germania,  fub  arborum 
corticibus. 

2.  C.  Elcngatiim  atrum,  pedibus  ferrugineis.  Hab.  in  Europ®  iigno  antiquo. 

3.  C.  Filif 'or me  atrum,  elytris  fulcatis  bafi,  pedibufque  ferrugineis.  Elab.  Hal®  Saxon, 
in  truncis  quercus. 

4.  -C.  Umdentatum  teftaceum,  thorace  utrinque  angulato.  Hab.  fub  arborum  cor- 
ticibus. 

5.  C.  Cellare  nigricans,  antennarum  clava  teftacea,  thorace  crenato.  Hab.  in  Eu- 
rop® quifquiliis. 

6.  C.  Frumentarium  teftaceum,  thorace  crenato,  dorfo  tricarinato.  Hab.  in  Anie- 
ric®  merid.  farina. 

Lygdus.  Palpi  quatuor  breviftimi,  filiformes.  Maxilla  brevis,  membranacea, 
bifida.  Labium  integrum.  Antenna  clava  folida.  Antennarum  articulo  unico  craftiori. 

1.  L.  Politus  niger,  antennis  pedibufque  ferrugineis,  thorace  piano,  oblongo,  punc- 
tato.  Hab.  in  boletis  arboreis  Europ®. 
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i.  L.  Deprejfus  brunneus,  pe&ore  abdomineque  nigricantibus,  thorace  oblongo 
pleno.  Hab.  Drefdae. 

3.  L.  Bipuftulatus  glaber,  elytris  pundlo  ferrugineo.  Hab.  Hate  Saxon. 

4.  L.  Dentatus  niger,  thorace  ovato,  piano,  utrinque  dentato.  Hab.  in  America 
jnerid. 

5.  L.  Brunneus  ferrugineus,  elytris  tevibus  teftaceis.  Hab.  in  Americas  inful. 

6.  L.  Terebrans  oblongus,  ferrugineus,  elytris  pun&ato-ftriatis.  Hab.  in  Germania 
fub  arbor,  cortic. 

7.  L.  Juglandss  obfcurus,  elytris  {triads,  antennis  pedibufque  teftaceis.  Hab.  Hate 
Saxon. 

8.  L.  Hyfteroides  ater,  nitidus,  antennis  pedibufque  piceis.  Hab.  in.  Dania  fub 
arbor,  cortic. 

9.  L.  Crenatus  niger,  thorace  rugofo,  elytris  ftriato-crenatis,  maculis  duabus.  Hab,. 
in  Europa  fub  arbor,  cortic. 

10.  L.  N avails  ferrugineo-fufcus,  oculis  atris.  Hab.  in  Nova  Zelandia.  * 

11.  L.  Canaliculatus  obfcurus,  thorace  canaliculato,  elytris  {triads  brunneis.  Hab. 
fub  arborum  cortic. 

12.  L.  Nitidus  ater,  glaber,  nitidus,  antennis  pedibufque  ferrugineis.  Hab.  in 
Germania. 

13.  L.  CcntraElus  oblongus,  ferrugineus,  elytris  pundtato-ftriatis,  futura  nigra.  Hab. 
in  Gallia  tub  arbor,  cortic. 

Hypophl^us.  Palpi  quatuor  tequales  clavati.  Labium  elongatum  membranaceum 
integrum.  Antenna  extrorfum  craftiores  utrinque  ferrate? 

1.  Id.  Cafianeus  tevis,  nitidus,  caftaneus,  antennis  nigris.  Hab.  fub  cortic  Ulmi. 

2.  H.  Linearis  tevis,  ater,  elytris,  antennis,  pedibufque  teftaceis.  Hab.  Pini  fylv. 
cortic.  Germante. 

3.  H.  Fafciatus  tevis,  ater,  elytris  teftaceis,  fafcia  atra.  Hab.  fub  cortice  Quereus 
German. 

4.  H.  Deprejfus  tevis,  ferrugineus,  elytris  fubftriatis.  Hab.  fub  ortice  Qn  ercus 
German. 

5.  H.  Bicolor  oblongus,  rufus,  elytris  teftaceis  apice  atris.  Hab.  in  Gallia  fub 
arbor,  cortic. 


Art.  XIII.  Antirrhinum- Marginatum.  By  M.  Desfontaines. 

ANTIRRHINUM  foliis  glaucis,  lineari-lanceolatis,  imis  verticillatis,  fuperioribus 
lparfis,  fioribus  aggregatis,  terminaiibus,  femine  marginato. 

ObJ.  This  fpecies  of  Toadflax  has  a refemblance  to  the  Antirrhinum  bipunffatum 
Linn,  from  which  it  principally  differs  by  its  procumbent  ftalks,  its  much  larger 
flowers,  and  biennial  roots.  Found  in  the  mountains  of  Tlemfen,  in  the  clefts  of 
rocks. 


Art..  XIV.  Crepis  Virgata.  By  M.  Desfontaines. 

C^REPIS  glabra,  caule  fuperne  nudo,  pedunculis  lateralibus  paucis,  centrali  Ibngi- 
j | oribus,  foliis  dentatis,  petiolatis,  inferioribus  lato-lanceolatis.  Grows  in  fandy 
foils,  and  on  the  edges  of  fields  about  Tunis  and  Algiers.  Flowers  in  April  and  May. 

Art. 


Art.  XV.  Crepis  Coroncpifoiia.  By  M.  Desfontaines. 

CREPIS  glaberrima,  foliis  pinnatifidis,  foliolis  linearibus,  caule  erecto  paniculato, 
pedunculis  filitormibus,  calycibus  farinofis.  Hab.  Canary  Iiles. 


Art.  XVI.  Ichneumon  Hemipteron.  By  M.  Riche, 

T CHNEU.MON  alis  longitudine  thoracis. 

j[  Obf.  This  fpecies  ought  to  be  ranged  between  the  I.  ramicornis,  and  /.  agilis  of 
Fabrichas.  It  forms  the  ftep  between  the  winged  and  winglefs  Ichneumons.  Its 
wings,  too  weak  for  flight,  fcarce  ferve  to  quicken  its  walk.  It  is  among  thofe  nu- 
merous organifed  beings,  to  which  nature  has  added  certain  parts  ufelefs  to  their  mo- 
tions and  funftions,  for  the  purpofe  of  preferving  thofe  lineaments  which  mark  the 
gradations  from  one  fpecies  to  another  in  the  whole  of  the  fyftem  of  nature.  The 
wings  of  my  fpecimens  of  this  infeft  were  not  abortive,  fince  they  are  furnifhed  with 
well-defined  nerves,  and  the  animal  moved  them  with  eafe.  It  is  found  in  the  Spring 
in  dry  fpots  about  Paris. 


Art.  XVII.  Serropalpus.  By  M.  Bose, 

GEN.  Char.  Palpi  quatuor  inaeqnales ; anteriores  longiores,  p'rofunde  ferrati, 
quadriarticulati,  articulo  maximo,  truncato,  comprefib,  apice  excavato  patili- 
formi  ■,  pofteriores  triarticulati,  fubclavati.  Labium  integrum  hirfutum.  Maxilla  ar- 
cuatne  liberae.  Pedes  foifori,  femoribus  compreffis,  tarfis  quinque  articulatis.  Of  the 
preceding  new  genus  of  in  feds,  eftablifhed  by  Hellenius  in  the  Aft.  Academ.  Upfal. 
1786,  two  fpecies  have  been  given,  th t S.Jlriatus  and  S.  lavigatus.  M.  Bofc  adds 
another,  the  Serropalpus  varjegatus , corpore  piceo,  elytris  teftaceis,  fufeo-irroratis. 
This  fpecies  differs  a good  deal  in  appearance  from  the  two  former,  but  refembles 
them  in  its  generic  charafter.  However,  the  anterior  feelers  are  more  elongated, 
lefs  angular,  and  lefs  fecuderiform  than  in  the  Swedifh  figure ; the  anterior  feet  are 
not  fofforial,  and  their  tarlus  has  only  three  joints  inftead  of  five.  There  is  no  feu- 
tellum.  The  S.  variegatus  is  very  rare.  Found  on  plants  in  July,  in  the  foreft  of 
Montmorency-. 


Art.  XVIII.  Keroplatus _ By  M.-  Bose. 

GEN.  Char.  Haujlellum  bilamellatum  palpi  duo  uniarticulati  j antenna  oblongm 
compreffae. 

Keroplatus  Lvpuloides  flavefeens,  fronte  cornuta,  thorace  lineato,  abdomine  falciato, 
alis  maculatis.  Hab.  Parifiis. 

This  infeft  is  particularly  remarkable  for  the  form  of  its  antenna:-,  which  can  be 
compared  to  no  others,  and  differ  widely  from  thofe  of  the  clafs  of  Antiliata  with 
which  it  is  ranged.  It  forms  the  link  between  the  Oejlra  and  Lipula,  having  the 
charafters  of  the  mouth  of  the  former,  and  the  external  appearance  of  the  latter, 

Plate  XVI.  Fig.  3.  . 

Explanation 
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Explanation  of  the  Plate. 

A.  The  infect  of  the  natural  fize  viewed  from  the  back. 

B.  The  fame  from  the  fide. 

C.  The  head  and  antennae  much  magnified. 


Art.  XIX.  Acheta  Jylveftris.  By  M.  Bose. 

A CHET  A alis  nullis,  elytris  (mas)  longitudine  dimidii  corporis,  corpore  fufeo, 
frylo  (femina)  lineari.  Hab.  Parifiis. 

This  infeed,  though  very  common  in  the  woods  round  Paris,  has  not  yet  been  de- 
ferred by  any  author.  It  is  found  in  the  larva  date  in  May,  in  which  it  remains  till 
the  end  of  July.  It  makes  no  hole  in  the  ground,  but  when  purfued  hides  i.tfelf  under 
leaves,  or  in  crevices  of  the  turf. 


Art.  XX.  Locufia  Punttatijfima.  By  M.  Bose. 

'T  OCUSTA  aptera,  viridis,  thorace  vittis  duabus  luteis,  abdomine  punftis  nume- 
J|_  A rofis  fufeis,  dorfo  linea  ferruginea.  Hab.  Parifiis.  This  Locuft  is  among 
thofe  without  wings,  and  which  call  their  females  at  the  end  of  autumn  with  a little  noife 
made  by  means  of  feales  which  are  in  die  place  of  the  wing-cafes.  It  is  rare  about 
Paris,  but  is  met  with  on  the  borders  of  woods  in  September  and  O&ober.  It  is 
undeferibed,  and  in  fize  fhould  follow  the  L.  Laxmani, 


Art.  XXI,  Opatrum  Plumigerum.  By  M.  Lermina, 

OPATRUM  piceum,  comprelTum,  alis  linearibus  a medio  ad  apicem  pennatis. 
Hab.  Parifiis,  fub  lapidibus. 

The  name  of  this  infedt  is  derived  from  the  fingular  ftrudbure  of  its  wings,  repre- 
fented  in  Plate  XVI.  Fig.  4. 

Explanation,  a.  The  infeft  magnified,  h.  A wing,  more  magnified. 


Art.  XXIT.  Lycoperdon  Axalum.  By  M.  Bose. 

fLYCOPERDON  ftipitatum,  clavatum,  ftipite  torto  lignofb  ad  apicem  clav$ 
pradongo,  clava  lateribus  lacerato-dehifcente.  Hab.  ad  Senegalem  fluyium. 


Art.  XXIII.  Peat  newly  d if  covered  in  the  Department  of  the  Dower  Seine.  By 

M.  Deribaucour. 

THIS  peat-bank  is  fituated  at  the  village  of  Job,  near  Elonfleur,  on  the  banks 
of  the  Seine.  It  is  on  a plain,  elevated  about  100  feet  from  the  level  of  the 
river,  and  eroded  by  a dream.  The  peat  is  covered  with  fix  inches  of  vegetable 

earth. 
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earth  and  18  inches  of  tufa.  It  has  been  founded  to  the  depth  of  12  feet,  the  peat 
ftill  improving  in  quality.  It  is  here  and  there  croffed  by  veins  of  white  potters- 
clay,  an  inch  in  thicknefs.  The  peat  is  brown,  intermixed  with  earthy  layers,  and  of 
a foliated  texture.  It  is  noticed  here,  not  only  as  an  objeCt  of  economical  utility, 
tvut  as  one  of  the  infrequent  inftances  of  peat  depofited  on  elevated  flaws. 


Art.  XXIV.  Atrafiylis  Gummifera.  By  M.  Desfontaines. 

ATRACTYLIS  acaulis,  foliis  pinnatifidis,  insequaliter  dentatis,  dentibus  fpinofis,, 
foliolis  calycinis  exterioribus  apice  tricufpidatis. — A.  fiore  acauli,  Linn. 

This  plant  is  very,  common  in  Algiers.  It  delights  in  uncultivated  and  fandy .places, 
on  dry  hills,  and  at  the  root  of  mountains  expofed  to  the  fun.  It  flowers  in  autumn, 
its  leaves  being  then  withered,  which  fpnng  again  at  the  commencement  of  winter, 
and  continue  green  till  May.  From  the  receptacle  and  collar  of  the  root  flows  an 
inodorous  taftelefs  gum,  of  a yellowifh  white,  appearing  in  little  irregular  globules  of 
the  bulk  of  a pea.  The  Moors  and  Arabs  ufe  it  for  bird-lime.  The  root  and.  re- 
ceptacle boiled  and  feafoned  with  butter  or  oil,  afford  an  agreeable  and  nutritious, 
food,  of  great  ufe  in  times  of  fcarcity. 

Art.  XXV.  Zoology.  Enquiries  rcfp  effing  a new  Method  of  Clajfficaticn  of . fuadrupcdsy 
founded  on  the  mechanical  Structure  of  the  bony  Barts  which  Jerve  for  the  Articulation  of  the 
lower  Jaw.  By  M.  Pinel,  M.  D. 

THE  claflification  of  quadrupeds  has  hitherto  been  founded  on  certain  differences 
and  refemblances  of  external  ftruCture,  particularly  with  refpeCt  to  the  teeth  and 
feet.  This,  however,  in  many  inftances  proves  an  artificial  method,  bringing  toge- 
ther fpecies  very  diftimilar  in  the  moft  important  circumftances  of  their  economy  ; nor 
does  it  feem  poflible  to  make  arrangements  founded  upon  this  principle,  much  more 
perfect  than  has  been  already  done  by  Linnaeus,  Briffon,  and  others.  But  in  the  opi- 
nion of  this  writer,  - we  are  now  arrived  at  an  epoch  in  fcience  in  which  further 
progrefs  in  Zoology  is  to  be  made  by  fearching  out  immutable  diftinCtions  of  fpecies 
and  genera  in  the  mechanical  ftruCture  of  the  internal  parts,  and  efpecially  the  bony 
fabric  of  the  articulations,  and  the  powers  that  move  them.  It  is  his  plan,  in  efta- 
blifhing  a new'  claflification  of  quadrupeus,  to  compare  all  the  articulations  of  the 
body  ; but  at  prefent  he  has  confined  himfelf  to  that  of  the  lower  jaw,  which  is  Angu- 
larly varied  in  different  genera,  -and  may  itfelf  furnifha  number  of  fpecific  and  generic 
characters,  after  precife  and  exaCt  meafurements. 

He  begins  with  the  variations  of  the  'zygomatic  arch.  This,  in  carnivorous  animals, 
as  the  cat  and  weafel,  forms  a kind  of  flat  arch,  fimilar  to  that  called  by  mathemati  - 
cians the  bafket-handle.  In  the  dog  it  is  more  like  an  irregular  union  of  two  arcs  of 
a circle  -3  in  fome  fpecies  of  monkey  it  approaches  a ftrait  line,  in  others  it  is  flightly 
curved  in  oppofite  directions,  like  an  s.  Its  arch  is  fmall  in  granivorous  animals.  In 
fome  herbivorous,  its  convexity  is  downwards,  or  contrary  to  that  of  the  cat.  But 
before  he  proceeds  further,  he  makes  fome  reflections  on  the  application  of  mathe- 
matical fcience  to  the  -ftruCture  of  animals.  As  the  bony  arches  are  far  from  repre- 

feniina; 
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fer.ting  geometrical  lines,  and  as  they  have  a variety  of  breadth  in  different  points,  he, 
draws  a line  intermediate  to  their  two  margins,  and  transfers  this  to  paper  in  order  to 
find  its  center  by  the  fimpleft  geometrical  rules.  He  then  values  the  arc,  which  is 
•■cafily  done,  if  part  of  a circle  ; and  if  the  curvature  takes  place  in  two  different  planes, 
he  takes  them  feparately,  and  thus  alfo  meafures  the  curvilinear  angle  which  they 
form.  As  a circle,  by  the  variation  of  its  radius,  eafily  adapts  itftlf  to  an  infinite 
variety  of  curvatures,  it  is  to  be  kept  to  as  much  as  poffible.  The  curve  called  the 
bafket -handle  is  a very  frequent  one  in  the  fkeleton.  It  is  formed  by  a central  arc 
of  a larger  circle,  of  60  degrees,  and  an  arc  of  a fmaller  circle  of  60  degrees  on  each 
fide,  by  way  of  huttrtffs.  It  refembles  half  an  ellipfis  cut  according  to  its  greater  dia- 
meter. Of  this  arc,  the  line  joining  its  extremities  is  called  its  diameter;  a perpen- 
dicular raifed  upon  the  center  of  the  diameter,  its  fagitta  or  arrow-;  and  the  two  ex- 
tremities, the  fpringing  of  the  axis.  To  apply  this  to  zoological  description- — he 
would  fay  of  the  Pole-cat,  In  Mart ^ domejlica  arcus  zygomaticus  quam  pr  oxime  analogies 
cur  vs  dills  a mathematicis  anfe  de  panier.  Relatio  diametri  ad  Jagittam : : 23:9.  Of 
the  Macoco  Ape,  In  Simia  ditla  Cinomclgc , prcccjjus  zygomaticus  dirigitur  quam  pr  oxime 
.junta  line  am  rcdlam.  Of  the  Rabbit,  In  Cuniculo  adult  0 procejfus  zygomaticus  quam  pr  oxime 
as  cum  circular  era  annul  at  nr,  cujus  concavitas  Juperiora  rejpicit , el  cujus  Jub  tenders  adesqmt 
1 1 line  as. 

There  are  not  fewer  variations  in  the  form  of  the  zygomatic  foffa  viewed  fidewife, 
or  rather  in  the  contour  of  the 'terminations 'of  the  temporal  mufcle.  Thefe  termina- 
tions are,  the  bony  curved  print  which  bounds  its  attachments  above,  the  upper  edge 
of  the  zygomatic  arch,  and  the  pofterior  edge  of  the  orbit,  which  together  give  a 
figure  fometimes  triangular,  fometimes  oval.  The  mod  {hiking  differences,  thofe 
in  particular  which  determine  the  form  of  the  vertex  in  different  animals,  arile  from 
the  difpofitions  of  the  bony  prints  in  which  the  fuperior  attachments  of  the  temporal 
mufcle  terminate.  In  carnivorous  animals  they  form  an  eminence  pofteriorly,  lb  as 
to  give  a triangular  figure  to  the  interior  part  of  the  vertex ; whereas  in  the  fheep, 
..they  form  an  irregular  four-fided  figure,  broader  before  than  behind ; the  reverfe  of 
which  takes  place  in  the  ape.  Another  remarkable  difference  in  thefe  parts  is,  that 
in  certain  animals  of  the  granivorous  clafs  the  pofterior  edge  of  the  orbit  is  arched  and 
very  ftrong,  while  it  is  only  ligamentous  in  feme  of  the  carnivorous  kinds,  whence 
in  their  fkeletons,  the  orbitary  and  zygomatic  foffas  are  confounded. 

The  lower  jaw  bone  of  quadrupeds  is  aifo  fertile  in  varieties.  In  fome,  its  two 
branches  form  a continued  curve,  as  in  the  ape  and  elephant,  therein  refembling  the 
human  jaw,  which  has  no  fymphyfis  in  the  adult;  but  in  much  the  greater  number 
the  two*  branches  unite  at  an  acute  angle.  This  the  writer  has  found  in  the  fkeleton 
of  a cat  to  be  one  of  60  degrees ; in  that  of  a rabbit,  45  ; of  a mole,  30.  Other  curva- 
tures in  the  lower  jaw  are  capable  of  affording  diftinftive  marks;  as  thefe  formed  by 
its  bafis  or  inferior  edge  on  each  fide.  This,  in  fome,  is  a tolerably  regular  curve 
from  the  bafe  of  the  condyle  to  the  fymphfis  of  the  chin,  in  others  it  is  varioully  in- 
terrupted. The  coronoid  apophyfis  and  the  condyle  alfo  offer  varieties  in  different 
animal?,  which  correfpond  with  the  general  plan  of  nature  in  adopting  thefe  parts  to 
the  way  of  life,  and  may  ferve  for  generic  and  fpecinc  diflinctions.  The  lower  jaw 
may  further  be  confidered  as  a lever,  in  which  the  power  refults  from  the  traftion  of 
tire  temporal  and  maffeter  mufcles,  the  point  of  fupport  is  die  condyle,  and  the  refin- 
ance is  the  body  placed  between  the  teeth.  The  reciprocal  diftances  of  the  power 
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and  the  refiftance,  from  the  point  of  fupport,  may  be  computed  by  means  of  per- 
pendiculars let  fall  in  their  directions  upon  a line  parallel  to  the  axis  of  the  lower  jaw  ; 
and  thefe  will  be  found  different  in  different  fpecies  of  animals. 

It  is  evident  that  a claflification  upon  thefe  principles  could  not  be  formed  with- 
out a great  expence  of  time  and  labour,  and  a valt  collection  of  animal  fkeletons. 
There  is  no  doubt,  however,  that  it  would  coiled;  into  the  fame  divifions  thofe  fa- 
milies on  which  nature  has  impreffed  ftrong  marks  of  phyfiognomonical  refemblance; 
fo  that  the  anatomical  arrangement  would  rather  confirm  than  abolifh  the  claffifica- 
tion  of  nature.  The  writer  promifes  in  a future  memoir  to  give  examples  of  the 
application  of  his  fyftem  to  each  of  the  natural  families  of  quadrupeds,  by  which  he 
experts  to  eftablifh  a feleCtion  of  generic  and  fpecific  marks. 


Art.  XXVI.  Zootomy.  Extract  of  InftmEtions  for  Naturalift  ‘Travellers.  By 

M.  Richard. 

THESE  were  drawn  up  for  the  ufe  of  a company  of  voyagers,  and  confift  of 
plain  directions  how  to  defcribe  and  preferve  the  various  internal  parts  of  the 
animal  body,  and  what  are  the  principal  objeCts  to  be  attended  to  in  the  ffruCture  of 
each.  They  are  arranged  under  twenty  heads ; but  as  they  contain  only  fubjeCts 
pointed  out  for  enquiry,  we  fhall  pafs  them  over  without  abridgement. 


Art.  XXVII.  A new  Species  of  Tuffilago.  By  M.  Villars. 

THE  Tuffilago  was  for  a long  time  feparated  from  the  Petafites,  till  Linnmus 
united  them  in  the  fame  genus.  He  fhewed  that  neither  the  flowers,  com- 
monly radiated  in  the  Tuffilago  and  flofculous  in  the'  Petafites,  nor  the  circumffance 
of  their  appearing  with  or  without  the  leaves,  fufficed  to  preferve  them  two  diftinCl 
genera;  and  the  prefent  fpecies  is.  an  additional  proof  of  this.  It  has  been  found 
wild  in  the  Lyonnois.  It  is  not  noticed  in  the  works  of  Linnmus,  and  only  Micheli 
feems  to  have  mentioned  it.  M.  Villars  thus  charaCterifes  it. 

Tuffilago  fragrans , thyrfo  corymbofo,  pedunculis  fubramofis,  floribus  breviter  ra- 
diatis,  foliis  acute  crenatis,  integris,  reniformibus,  fubtus  hirfutis.  This  fpecies  differs 
from  the  other  known  ones  in  the  following  circumftances ; i.  It  flowers  the  earlieff, 
towards  the  end  of  December.  2.  Its  leaves  are  entire,  and  accompany  the  flowers. 
3.  Its  flowers  are  very  fragrant.  4.  They  are  truly  radiated  on  the  border. 

M.  Villars  then  proceeds  to  give  a lift  and  abridged  defcription  of  all  the  Tufli- 
lagos  known  in  Europe.  Thefe  are,  2.  T.  nivea.  3.  T.  alba ; Var.  T.  Gmelini . 4.  V. 

Petafites.  5.  T.  hybrida.  6.  T.  alpina.  7.  T.  Forfar  a.  8.  T.  frig!  da.  9,  T.  fpuria.. 
10.  T.  paradoxa.  11.  T.  difcolor.  12.  T.  anandria. 

In  fome  fubjoined  obfervations  on  the  genus,  he  fays,  the  moft  conftant  parts  on 
which  to  found  fpecific  characters  in  it  are,  1.  the  indentations,  fibres,  and  tiffbe  of 
the  leaves ; 2.  the  difpofition  and  number  of  the  flowers ; 3.  the  hairs  of  the  peduncles 
and  form  of  the  calyx ; 4.  the  number,  form,  and  fex  of  the  florets,  and  colour  of  the 
feather;  5.  the  form  of  the  ftigma.  This  laft  part,  though  minute  and  fugacious,  he 
thinks  fufficient  alone  to  diftinguifh  all  the  fpecies,  even  the  T.  Petafites  and  T.  by - 
Irida,  which  approach  fo  nearly. 
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Art.  XXVIII.  Decumaria  Sarmentofa.  By  M.  Bose. 

DECUMARTA  foliis  inferioribus  rotundatis,  fuperioribus  ovato-lanceolatis,  caule 
farmentofo.  Hab.  in  Carolina. 

The  genus  Decumaria , left  incomplete  by  Linnaeus,  has  been  reformed  in  the  Hart. 
Kewensy  and  to  this  reformed  genus  belongs  the  above  fpecies.  It  grows  in  the 
fwamps  of  S.  Carolina.  Its  branches  of  flowers  exhale  a very  agreeable  odour.  Its. 
weak  fprays,  fupported  by  the  branches  of  trees,  often  rife  to  the  furamit  of  the 
talleft. 


Art.  XXIX.  On  the  Diamonds  of  Brajil.  By  M.  D’Andraua. 

THE  province  of  Serro  Dofrio , or  Cold  Mountain,  called  by  the  natives  Yritaurayt 
is  that  from  which  the  diamonds  are  procured.  It  is  a country  very  rich  in 
mines  of  iron,  antimony,  zinc,  tin,  fllver,  and  gold.  The  Paulifts  or  inhabitants  of 
the  ancient  Captainry  of  St.  Vincent,  were  thofe  who  dilcovered  thefe  mines,  and  in 
great  part  peopled  the  province.  Antonio  Soary  was  the  firfl  who  viflted  the  Serro- 
Dofrio.  Gold  only  was  at  firfl:  got  from  it,  but  at  length  diamonds  were  difeovered 
in  the  Riacbo  Fundoy  and  afterwards  in  the  Rio  de  Peixe.  A great  number  were  alfo 
got  from  the  river  Giquitignogna.  At  length,  at  the  clofe  of  the  year  1780  and  the 
beginning  of  .178  r,  a horde  of  near  3000  fmugglers,  called  Grimpeiros,  difeovered 
diamonds,  and  got  an  immenfe  quantity  of  them,  in  the  Yerra  de  Santo  Antordoy  but 
were  forced  to  abandon  it  to  the  royal  farmers.  The  fufpicions  were  then  confirmed 
that  thefe  mountains  were  the  true  matrix  of  the  diamonds ; but  being  more  readily, 
and  of  a larger  kind,  procured  in  the  beds  of  rivers,  the  farmers  relinquifhed  the 
mountains,  and  made  great  eftablifhments  on  the  river  Youcanbiru^Uy  which  bathes, 
the  vallies  of  this  chain,  and  is  near  80  leagues  in  length.  It  was  found  by  excavations, 
that  the  whole  layer  of  earth  placed  beneath  the  vegetable  ftratum  contains  more  or 
fewer  of  fcattered  diamonds,  attached  to  a gangue  more  or  lefs  ferruginous  and 
compaCl,  but  never  in  veins  or  the  fides  of  tire  lodes. 

The  figure  of  tire  Brafil  diamonds  is  various.  Some  are  oCtahedral,  formed  by 
the  union  of  two  tetrahedral  pyramids.  This  is  the  Adamas  odiaedrus  turbinatus  of 
Wallerius,  or  octahedral  diamond  of  Rome  d'e  Lille.  It  is  almofl  always  found  in 
the  cruft  of  mountains.  Others  are  almofl:  round,  either  from  a proper  cryftalliza- 
tion,  or  attrition.  They  refemble  thofe  oriental  ones  which  the.  Portuguefe  call  Re - 
boludosy  or  rolled.  Others  are  oblong,  and  feem  to  be  the  Adamas-  hexaedrus-  tabellatus 
of  Wallerius.  Thefe  two  lafl:  are  commonly  found  in  the  beds  of  rivers,  or  the  de- 
pofitions  of  fand  on  their  banks,  which  lafl:  are  formed  of  a layer  of  ferruginous 
land,  with  rolled  flints,  forming  an  ochraceous  pudding-ftone  proceeding  from  the 
decompofition  of  emery  and  muddy  iron.  It  is  called  Cafcalho ; and  the  layers,  Yabo- 
leiros,  when  horizontal  and  in  the  plane  of  the  bed  of  the  river,  but  Gopiara  when 
rifing  in  hills.  If  the  matter  contains  much  emery,  it  is  called  in  Brafilian  Yabanhua 
can^a,  black,  or  iron-ftone. 

In  fome  places  the  Cafcalho  is  naked  ; in  others,,  it  is  covered  by  a kind  of  vege- 
table mud,,  or  by  a fat  reddifh  fand,  containing  fometimes  rolled  flints,  and  called 
Pifarra.  The  ftratum  beneath  the  Cafcalho  is  arenaceous  fchiftus,  or  muddy  iron  ore 
in  ftone.  It  is  alfo  in  the  Cafcalho  that  gold  is  found  in  duft  and  grains. 

The 
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The  mode  of  working  is  to  turn  the  courfe  of  the  fl reams,  in  order  to  wafh  the 
gravel  and  pick  out  the  diamonds,  or  to  break  the  Cafcalho  with  hammers,  and  wafh 
it  in  troughs.  In  this  operation  little  water  is  ufed,  very  clear,  and  very  little  of  the 
matter  at  a time.  It  is  performed  by  black  Haves,  clad  only  with  an  apron ; and  all 
pofllble  care  is  taken  by  numerous  infpedtors  that  no  diamonds  fhould  be  concealed ; 
however  they  find  means  to  fell  fome  at  a very  fmall  price  to  fmugglers,  for  rum  and 
tobacco.  There  are  diamond  mines  in  other  provinces  of  Brazil,  but  not  worked. 


Art.  XXX.  On  General  Works  in  Natural  Hiftory  ; and  ■particularly  on  the  Edition  of 
Linnaeus's  Syjlema  Natura , jujl publijhed  by  M.  1.  F.  Gmelin.  By  J.  B.  Lamarck. 

T’-HE  very  rapid  progrefs  of  Natural  Hiftory  in  late  years,  has  given  rife  to  a 
great  number  of  works,  containing  new  and  particular  obfervations,  publifhed 
in  all  parts  of  Europe  ; in  which,  for  want  of  due  communications  among  Naturalifts, 
very  confiderable  difagreements  are  to  be  found  with  refpedt  to  names  and  defigna- 
tions.  It  is  the  proper  bufinefs  of  a general  fyftematic  work  to  correct  all  thefe,  and 
refer  every  objeft  to  its  proper  place  in  the  fyftem.  This  is  the  avowed  purpofe  of 
Gmelin’s  new  edition  of  the  Syjlema  Natura ; but  according  to  the  prefent  writer,  it 
is  very  imperfedlly  executed.  The  author  feems  to  have  compofed  his  work,  by 
adding  to  the  Linnean  genera  and  fpecies,  every  article  which  he  found  given  as  new 
in  certain  works  which  he  confulted ; without  the  neceffary  previous  enquiries  whe- 
ther they  were  really  fo,  or  whether  there  did  not  exift  other  works  on  the  fame  ftib- 
jedts.  Mr.  Lamarck  has  in  a hafty  perufal  of  the  botanical  part  detected  a number 
of  errors,  which  he  enumerates  under  the  following  heads,  i.  The  fame  plant  con- 
ftituting  feveral  genera,  or  mentioned  in  feveral.  i.  Several  generas  made  from 
congenerous  plants.  3.  Species  under  double  names  in  the  fame  genus.  For  the 
particulars,  we  refer  to  the  original  thofe  who  are  curious  to  fee  them. 


Art.  XXXI.  Memoir  on  the  Natural  Hijlory  of  the  Air  and  Meteors  of  the  Climate  of 

Paris.  By  Father  Cotte. 

IT  is  the  purpofe  of  this  memoir  to  give  a hiftory  of  the  meteorological  changes 
of  the  atmofphere  in  the  climate  of  Paris,  drawn  from  regifters  of  obfervations. 

I.  Of  the  weight  of  the  air  at  Paris.  Barometrical  obfervations  have  been  made 
and  recorded  at  different  obfervatories  in  Paris  from  the  year  1 666  to  the  prefent; 
but  as  the  inftruments  have  undergone  a change,  and  the  elevations  of  the  places  of 
observation  are  different,  the  writer  has  found  it  neceffary  to  calculate  averages  of  the 
refults,  in  order  to  form  the  following  table  of  general  averages  for  125  years.  It  is 
to  be  obferved,  that  the  meafures  are  according  to  the  Paris  fcale. 


3 M 2 


Months. 
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Months. 

Greatefl  height, 

In, 

L. 

January 

28 

6,3 

February 

— 

28 

5,9 

March 

■ 

28 

4,5 

April 

— 

28 

4,7 

May 



4, 

June 

1 — — 

4,2 

Firft  Half  Year  

28 

6,3 

— 

28 

4A 

Atiguft 

■ — — 

28 

4>4 

September 

— 

aS 

4,3 

Odlober 



28 

4,3 

November 

■ 

28 

5, 2 

December 

— 

28 

5,5 

Second  Half  Year  — 

28 

5,5 

Year 

— — - 

28 

6,3 

Leaf 

height. 

Medium  height, 

In. 

U 

In.  L. 

27 

3,9  

— — 28  0,1 

27 

3-9  

28  0,1 

27 

5,i  

■» 27  11,6 

27 

5,6  ■ — 

27  11,11 

27 

7-a  — 

1-  28  0,5 

27 

8,3  

28  0,4 

27 

3,9  

28  0,1 

28  J.2 

28  1,4, 

28  0,4- 
28  0.7 

27  11,7 

27  11,9-. 

28  0,1 

28  0,1 


•  27  8,1 

27  8,i 

*  27  7,3 

27  8,6 

27  4,4 

27  3,7 

27  3,7 

27  3,7 


Sometimes,  but  rarely,  the  barometer  has  been  obferved  as  high  as  28..  10,  and  as 
low  as  26. .8.  It  undergoes  a periodical  diurnal  variation,  being  highed  in  the  even- 
ing, lowed  at  noon,  and  middle  in  the  morning ; but  this  change  amounts  only  to 
fome  i2ths  of  a line. 

Of  the  weight  of  the  air  at  Montmorency . This  place,  the  refidence  of  the  writer,  is 
elevated  42  toifes  above  the  mid-level  of  the  Seine  at  the  Pont-Royal,  and  60  toifes 
above  the  ocean.  The  barometer  there  Hands  3 lines  lower  than  that  at  the  Pont- 
Royal,  and  ii  lower  than  at  the  Royal  Obfervatory.  The  general  re-fult  of  24  years, 
of  obfervations  at  Montmorency  is  as  follows. 

G reate fl  height.  Leaf  height.  Middle  height. 

Firft  half  year  — — — 28  3,9,  — 27  1,6  27  9,1 

Second  half  year  — : 28  4,3. 27  1,8 27  10,5. 

Year  28  4,3 27  1,6  — 27  10,1 


The  extent  of  the  variations  here  is  exaftly  the  fame  as  at  Paris.  In  both,  the 
greated  changes  happen  in  the  winter  months,  and  are  chiefly  effefted  by  the  direc- 
tion and  force  of  the  wind.  Of  all  the  caufes  that  aft  upon  the  barometer,  the 
changes  of  the  winds  are  by  much  the  mod  efficacious. 

II.  Of  the  temperature  of  the  air  at  Paris.  On  account  of  the  variations  in  fcale 
and  condruftion  that  the  thermometer  has  undergone,  Father  Cotte  rejefts  the  older- 
records  of  obfervations,  and  confines  himfelf  to  thofe  of  M.  Meffier.  Of  thefe,  the 
refult  of  28  years,  from  1763  to  1790,  is  given  in  the  following  table. # The  icale 
is  Reamur’s. 


Month. 

January  ■ 

February  

March  

April  

May  

June  

Firft  half  year 
By  Fahrenh.’s  fcale 


Greatefl  heat. 

- 8.9 
100 

- 12,5 

- 16,6 

- 22,3 
24,6 


Leaf  heat. 
-6,8 
~3A 


-2,0 


5 '3 
9A 
-6.8 
16,7 


Middle  heat. 

1.3 
4A 
5.0. 

8.4 

13,0 
• 15,2 

8,o 

- 46.0 


Month . 
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Month. 

July  — — 

Auguft  — 

September  — — - 

Ofctober  

November  

December  — — 


Greatefl  heat,  Leaji  heat. 

25.0  11,2 

25,9 11.5 

21.8  7,0 

16.0  3.3 

12.8  -3,9 

9>2 -5-3 


Second  half  year  • 25,9 -5.3 

By  Fahrenh.  — 90,2 20,1 


Middle  heat. 

16,4 
' i7)4 

' *3.4 


2,2 

10.6 

55:^ 


The  whole  year  — 25,9 -6.8  — — 93 

By  Fahrenh.  ■■■-  90,2 16,7 52.9 


At  Montmorency,  the  general  refults  of  the  writer’s  obfervations  for  24  years,  from 
T768  to  1790,  were, 

Greatefl.  Leaji.  Middle. 


Firft  half  year 24,1 -7,0  — — 7,0 

Second  half  year  — 24,6 -5,7 -9-8 

Whole  year  ► — 24,6  -7,0 8,4 


III.  On  the  drynejs  and  moijlure  of  the  air  at  Paris.  It  is  fo  lately  that  Hygro- 
metry  has  been  brought  to  any  degree  of  perfeblion,  that  the  writer  thinks  it  enough 
to  give  the  refults  of  the  obfervations  with  this  inftrument  at  the  Royal  Obfervatory 
for  three  years.  Greateft  average  humidity,  104,7.  Greatefl  drvneis,  53.  Me- 
dium, 79,4.  The  greatefl  drynefs  is  ufually  in  March  and  April. 

The  quantity  of  rain  falling  has  been  meafured  at  Paris  for  a long  feries  of  years, 
and  the  following  table  gives  the  r.efult. 


January 

In.  L. 

* 5,° 

July  - - 

In. 

2 

L. 

4.7 

February 

— 

— 

1 6,9 

Auguft  — — 

1. 

10.6 

March 

— 

— 

0 9.8 

September  — — 

1 

8.2 

April 

— 

— 

2 4.0 

October  — — 

1 

0:3 

May 

— 

— 

1 11. 2. 

November  — — 

i 

8.0 

June 

— 

— 

2 3,3 

December  — - — 

1 

3-o 

Eirft  half 

year 

T „ 

10.  3,10 

Second  half  year  — 

9 

1 0.6 

Whole  year  — — 

20 

2,4 

The  rains  are  more  abundant,  but  lefs  frequent,  in  the  fummer  than  the  winter 
months.  The  following  table  gives  the  average  number  of  days  in  which  rain  or 
fnow  fell,  in  each  month. 


January  — 

1 1 

May  — 

14 

September  — 

t-2 

February  — 

June  — 

16' 

October  — - 

March  — ■ 

*8 

>iy  — 

15 

November  — 

1 4 

April  — 

*3 

Augud  — • 

10 

December  — 

bird;  half  year, 

80. 

Second  half  year  - 

- 79- 

Total  — — 

1 59 

At  Montmorency,  the  refults  of  a feries  of  obfervations  on  the  drynefs  and  moifture 
by  a feather  hygrometer,  were, 

Greatefl  Greateft  Medium* 

Drynefs,  Moiffure, 

Firfl  half  year 50,4 1.3  23  J" 

Second  half  year 47-3 » — - 2,4  . 21.2 

Whole  year  50,4 — 1.3 22.4' 

The  extreme  of  drynefs  took  place  in  April;  of  moifture  in  January.  The  me- 
dium annual  quantity  of  rain  was  1 ginch.  9,1/.;  the  medium  number  of  rainy  days 
was  126. 


The 
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T he  following  table  gives  the  medium  of  evaporation  from  a veflel  containing  j 
cubic  inches  of  water,  obferved  for  15  years. 


January  — 

Inch. 
— 0 

L. 

7-9 

July  _ 

Inch 

4 

. L. 

7-7 

February  — 

— 1 

0,6 

Augufl  — - — 

4 

9)4 

M a ic n — 

1 

9,6 

September  — 

2 

10.9 

April  _ 

• 2 

9-7 

October  — — 

1 

8.2 

May  — 

— 4 

0.4 

November  — 

1 

3-9 

June  — 

— 4 

3-3 

December  — . 

0 

8.6 

FirH  half  year 

— 14 

6,1 1 

Second  half  year  — 

1 6 

0.1 

Whole  year  — 

3° 

7)0 

IV.  On  the  direction  of  the  wind  at  Paris  and  Montmorency.  The  following  table  was 
made  from  obfervations  of  a common  weathercock. 


Paris. 

Montmor. 

Paris. 

Montmor. 

January 

S. 

S.  W.  and  N. 

July 

W. 

S.  W.  and  N. 

February 

S.  and  S.  W. 

S.  VV. 

Augufl 

S.  W.  and  N. 

S.  VV. and  N. 

March 

N.  E. and  N. 

N. 

September 

S.  W. 

s.  w. 

April 

N.  E. and  N . 

N.  and  N.  E. 

Oftober 

S.  and  S.  W. 

S.  W.  and  S. 

May 

S.  W.  and  W. 

S.  VV.  and  N. 

November 

s. 

S.  W. 

June 

VV. 

N.  E.  and  W. 

December 

andS.  W. 

S.  W. 

Tempefts  are  rare  in  both  places,  not  above  8 or  10  days  in  the  year,  and  gene- 
rally about  the  equinoxes  and  folftices. 

V.  On  the  electricity  of  the  air  in  the  climate  of  Paris.  From  the  obfervations  of  15 
years  at  Montmorency  with  an  infulated  apparatus,  the  writer  has  drawn  the  follow- 
ing refults. 

1.  1'he  eledtric  matter  almoft  always  becomes  fenfible  in  ftorms,  efpecially  pre- 
ceded by  great  calms  and  ftrong  heat. 

1.  Simple  appearances  of  ftorms,  fuch  as  floating  clouds  carried  from  fide  to  fide 
by  different  winds,  fometimes  fuffice  to  render  it  apparent. 

3.  The  inftant  of  the  manifeflation  of  the  eledtric  matter  in  the  greatefl  abundance, 
is  that  of  the  appearance  of  lightning,  and  the  refolution  of  the  cloud  in  rain  ; the 
bells  are  ufually  fllent  during  the  thunder,  and  begin  again  at  its  cefifation.  If  the 
fhower  continues,  the  eledlricity  ceales ; whence  it  feems  to  be  the  vehicle  of  the 
eledtric  matter  from  the  clouds  to  the  ground. 

4.  The  eledtric  appearance  is  preceded  by  a calm,  and  followed  by  an  impetuous 
wind  and  more  copious  rain. 

5.  The  eledlricity  is  ftronger,  the  drier  the  air  is;  there  are,  however,  certain 
milts  which  are  accompanied  by  eledlricity,  which  are  without  doubt  thofe  which 
contain  more  exhalations  than  vapours. 

6.  1 he  condudtor  fometimes  fhewed  marks  of  eledlricity  during  the  fall  of  hail, 
and  even  of  fnow  in  the  fpring ; a fimple  fhower-ftorm  without  thunder  often  is  fuf- 
ficient  to  eledtrife  the  condudtor. 

VI.  Of  forms  in  the  climate  of  Paris.  Lightning  feldom  falls  here.  It  is  in  ge- 
neral preferved  from  fuch  ftrokes  by  natural  conductors,  fuch  as  the  river,  the  courfe 
of  which  thunder-ftorms  ufually  follow,  woods,  forefis,  &c.  The  prefervative  effect 
of  thefe,  the  writer  thinks  infinitely  fuperior  to  that  of  artificial  conaudtors,  which  he 
feems  to  confider  as  mere  play-things,  totally  difproportioned  to  the  objedt. 

VII.  Of 


NATURAL  HISTORY  OF  THE  AIR  AND  METEORS  OF  THE  CLIMATE  OF  PARIS.  461 

VII.  Of  the  appearance  of  the  Aurora  Borealis  in  the  climate  of  Paris.  It  is  feen  only 
in  particular  months,  chiefly  thofe  of  March,  April,  September,  and  October.  The 
medium  annual  number  of  its  appearances  are  11  or  12.  With  refped  to  the  indi- 
cations of  weather  to  be  taken  from  this  phenomenon,  obfervation  teaches,  1.  that 
fair  weather  more  frequently  than  foul  precedes  the  Aurora  Borealis ; 2.  that  cold 
predominates  both  before  and  after,  more  frequently  than  heat ; 3.  that  it  is  more 
commonly  followed,  than  preceded,  by  rain,  fnow,  and  fogs. 

VIII.  Of  the  declination  and  variation  of  the  magnetic  needle  in  the  climate  cf  Paris. 
The  declination  of  the  needle  at  Paris  before  1 666  was  K.  E.  In  that  year  it  was 
null,  and  fmce  has  been  N.  W.  continually  augmenting  to  the  prefent  time.  This 
augmentation,  however,  has  of  late  years  been  annually  diminifhing.  The  prefent 
declination  may  be  reckoned  about  22  degrees.  The  inclination  or  dipping  of  the 
needle  was  in  1790  obferved  to  be  70°  48'  58'.  It  has  alfo  a diurnal  variation,  in 
which  it  moves  from  the  north  from  eight  in  the  morning  to  two  in  the  afternoon, 
and  back  again  the  remainder  of  the  twenty-four  hours.  It  is  likewife  found  to  un- 
dergo extraordinary  variations  and  agitations  before,  after,  and  during,  the  appearance 
of  Aurora  Borealis ; fo  lenfible,  that  the  writer  has  often  predicted  this  phaenomenon 
from  thofe  changes.  They  do  not,  however,  accompany  all  Aurorae  Boreales,  nor 
the  ftrongeft. 

Such  are  the  general  refults  of  the  meteorological  obfervations  on  the  climate  of 
Paris ; from  which  it  appears  to  be  among  the  moft  temperate  and  agreeable  of 
France.  The  Society  of  Natural  Hiftory  have  thought  it  proper  to  afford,  by  means 
of  Father  Cotte’s  Memoir,  fome  fundamental  ideas  on  the  temperature  of  the  diftrid 
which  is  the  center  of  their  refearches ; but  do  not  mean  henceforth  to  engage  in 
phyflcal  enquiries. 

The  remainder  of  the  volume  contains,  Catalogues  of  Plant s,  Mammifera , Birds , 
Infeeds,  and  Shells , fent  to  the  Society  from  Cayenne  by  M.  Le  Blond. 

Notice  of  Remi  Villemet.  This  perfon  was  born  at  Nancy  in  1762,  took  his  dodor’s 
degree  in  phyfic  in  1783,  was  appointed  ledurer  on  botany  in  his  native  town,  and 
was  one  of  the  firft  members  of  the  Linnean  Society.  He  afterwards  went  a voyage 
to  the  Eaft  Indies  with  Tippoo’s  ambafladors,  and  died  at  Seringapatam  in  1790. 
He  diftinguifhed  himfelf  by  indefatigable  ardour  in  the  ftudy  of  Natural  Hiftory, 
and  a very  methodical  genius,  which  difplayed  itfelf  in  the  commencement  of  fome 
vaft  fyftematic  plans,  which,  death,  prevented  him  from  completing. 


Tran  fa  Scions  of  the  Royal  Irifh  Academy  1789,  4 to. 

Experiments  on  the  Alkaline  Subjl'ances  ufed-  in  Bleaching,  and  on  the  Colouring  Matter  of 
Linen  Earn.  Richard  Kirwan,  F.R.S.  and  M.  R.  LA. 

Sect.  I.  ¥ T having  been  obferved  that  bleachers,  although  very  expert  in  their  art, 
j|  are  extremely  ignorant  of  the  agency  of  the  inftruments  they  employ,, 
and  that  upon  a late  occaflon  when  the  alkaline  fubftances  imported  from  abroad  were 
very  Icarce,  that  it  was  ferioufly  queftioned  by  them,  whether  Ireland  could  be  fup- 
plied  by  any  materials  manufadured.  at  home,.  Dr.  Kirwan  undertook  folelv  from 

motives 


TRANSACTIONS  OF  THE  ROYAL  IRISH  ACADEMY, 


4G3 

motives  of  public  utility  to  inform  them  of  a fure  means  of  diftinguifhing  the  relative 
powers  of  every  faline  fubftance  they  may  ufe,  together  with  an  account  of  the  belt 
method  of  obtaining  them,  as  well  as  of  adapting  them  to  the  purpofe  of  bleaching. 

Sect.  II.  On  Barilha.  The  beft  kind  is  obtained  from  the  allies  of  a plant  de- 
fcribed  by  Julfien,  in  the  Memoirs  of  the  Academy  of  Paris  for  1717 , under  the 
name  of  Kali  hifpanicum , Jupinum  annuum , Jedi  foliis  brevibus. 

One  pound  of  this  Barilha,  which  Mr.  Kirwan  analyfed  by  a very  long  and  tedious 
procefs,  was  found  to  contain  as  follows : 

Fixed  air 

Charcoal  - - - 

Calcareous  earth 
Muriatic  earth 
Argillaceous  - 

Siliceous  - 

Mineral  alkali  pure 
Mineral  ditto  impure 
Mineral  ditto  mixed  with  common  fait 
Glauber’s  fait  - 

Common  fait  - 

Earth  depofited 


Water 


Total 

Of  the  960  grains  of  fixed  air,  only  201  were  contained  in  the  faline  part,  the  reft 
being  united  to  the  earthy  one ; and  hence  bleachers  ought  not  to  ufe  boiling  water 
to  extrail  the  faline  part,  for  that  being  almoft  in  a cauftic  ftate,  difiolves  the  coaly 
matter  which  fullies  the  folution,  and  is  afterwards  depofited  on  the  linen  from  which 
it  cannot  afterwards  be  feparated. 

Sect.  III.  On  Dantzic  Pearl  AJh . One  pound  of  this  Mr.  Kirwan  found  to 
contain. 


* 

Grains. 

Fixed  air  - 

- 

1290 

Moifture  - 

- 

414 

Tartare  vitriolate 

- 

505 

Digeftive  fait  and  ditto  - 

- 

36 

Earth  - 

- 

38 

2283 

5760 

Mere  alkali  - 

- 

3477 

—2283 

5760 

3477 

Sect.  IV.  The  quantity  of  alkali  in  any  faline  fubftance  being  all  that  is  neceffary 
to  be  known  by  bleachers,  and  Mr.  Kirwan  being  difgufted  by  the  tedioufnels  of  the 
former  analyfes,  he  bethought  hi m.felf  of  an  eafy  practical  method  for  afcertaining  this. 

ift.  Procure 


960 

861,82 


1050,67 


1219 


4306,49 

l4S3>Sl 

5760,00 
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ift.  Procure  a quantity  of  alum,  fuppofe  one  pound,  reduce  it  to  powder,  walk  it 
with  cold  water,  and  then  put  it  into  a tea-pot,  pour  on  it  three  or  four  times  its 
weight  of  boiling  water. 

edly.  Weigh  an  ounce  of  the  afli  or  alkaline  fubftance  to  be  tried,  powder  it  and 
put  it  into  a Florence  flafk  with  one  pound  of  pure  water,  (common  water  boiled  for 
a quarter  of  an  hour,  and  afterwards  filtered  through  paper,  will  anfwer)  if  the  fub- 
ftance to  be  examined  be  of  the  nature  of  barilha  or  pot-afh  ; or  half  a pound  of  water 
if  it  contain  but  little  earthy  matter,  as  pearl-afh ; let  them  boil  for  a quarter  of  an 
hour,  when  cool  let  the  folution  be  filtered  into  another  Florence  flafk. 

3dly.  This  being  done,  gradually  pour  the  folution  of  alum  hot  into  the  alkaline 
folution  alfo  heated;  a precipitation  will  immediately  appear;  fhake  them  well  toge- 
ther, and  let  the  effervefcence,  if  any,  ceafe  before  more  of  the  aluminous  folution  be 
added  ; continue  the  addition  of  the  alum  until  the  mixed  liquor,  when  clear,  turns 
fyrup  of  violets  or  paper  tinged  blue  by  raddifhes,  or  by  litmus,  red;  then  pour  the 
liquor  and  precipitate  on  a paper  filter  placed  in  a glafs  funnel,  the  precipitated  earth 
will  remain  on  the  filter ; pour  on  this  a pound  or  more  of  hot  water  gradually  until 
it  pafles  taftelefs ; take  up  the  filter  and  let  the  earth  dry  in  it  until  they  ieparate  eafily, 
then  put  the  earth  into  a cup  of  Staffordfhire  ware,  place  it  on  hot  fand  and  dry  the 
earth  until  is  ceafes  to  ftick  to  glafs  or  iron,  then  pound  it  and  reduce  it  to  powder 
in  the  cup  with  a glafs  peftle,  and  keep  it  a quarter  of  an  hour  in  a heat  of  from 
470°  to  500°. 

4thly.  The  earth  being  thus  dried,  throw  it  into  a Florence  flafk  and  weigh  it, 
then  put  about  one  ounce  of  fpirit  of  fait  into  another  flafk,  and  place  this  in  the  fame 
fcale  as  the  earth,  and  counterbalance  both  in  the  oppofite  fcale  : This  being  done, 
pour  the  fpirit  of  fait  gradually  into  the  flafk  that  contains  the  earth,  and  when  all 
effervefcence  is  over,  (if  there  be  any)  blow  into  the  flafk,  and  obferve  what  weight 
muft  be  added  to  the  fcale  containing  the  flafks  to  reftore  the  equilibrium;  fubtradl 
this  weight  from  that  of  the  earth,  the  remainder  is  a weight  exactly  'proportioned  to 
the  weight  of  mere  alkali  of  that  particular  fpecies  which  is  contained  in  one  ounce 
of  the  fubftance  examined  ; all  befides  is  fuperfluous  matter. 

In  this  manner  alkalies  of  the  fame  /pecks  may  be  diredlly  compared,  fince  alkalies 
of  different  fpecies  require  the  intervention  of  another  proportion,  becaufe  equal  quan- 
tities of  alkalies  of  different  fpecies  precipitate  unequal  quantities  of  earth  of  alum. 

The  -application  of  this  teft  is  founded  on  the  following  principles  : 

1 ft.  That  a hot  folution  of  a free  alkali,  or  of  an  alkali  combined  only  with  fixed 
air  or  fulphur,  can  hold  no  terreno  or  metallico  neutral  fait  in  folution ; though  it  may 
alkaline  neutral  falts  or  quick  lime,  if  the  alkali  be  free  from  fixed  air. 

2dly.  That  earth  of  alum  cannot  be  precipitated  either  totally  or  partially  by  the 
hot  folutions  of  any  alkaline  neutral  fait,  and  therefore  that  its  precipitation  is  always 
due  to  the  prefence  of  a free  alkali,  or  at  leaft  of  an  alkali  combined  only  with  fixed 
air  or  fulphur,  to  whofe  quantity  it  is  always  proportional.  It  is  true  quick  lime 
will  alfo  decompofe  alum,  but  the  prefence  of  quick  lime  is  eafily  difeovered  by  the 
addition  of  a few  drops  of  any  mild  alkaline  folution,  and  by  the  fame  means  as 
eafily  feparated. 

3<Jly.  That  if  the  earth  of  alum  takes  up  fixed  air,  (which  would  increafe  its  weight) 
this  air  will  be  feparated  by  the  heat  employed  in  drying  it,  or  at  leaft  by  the  fpirit 
of  fait  poured  upon  it,  and  fo  may  alfo  another  heterogeneity  which  will  hereafter 
be  mentioned. 
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There  is  but  one  inaccuracy  attending  this  teft,  which  however  is  of  little  moment, 
namely,  that  if  the  alkali  contains  fulphur,  it  will  be  precipitated  with  the  earth  of 
alum.  But  in  common  cafes  this  fcarcely  amounts  to  2 or  3 grains. 

That  the  abfolute  weight  of  alkali  in  different  alkaline  fubftances,  or  alhes  may  be 
found  by  this  teft,  appears  by  the  following  experiments. 

Sect.  V.  Cryftallized  Soda  contains  only  t of  its  own  weight  of  alkali,  the  reft 
being  water  and  fixed  air.  Mr.  Kirwan  found  that  4S0  grains  of  mere  alkali  would 
precipitate  725  grains  of  earth  of  alum. 

Sweet  Barilha.  The  folution  of  one  ounce  of  barilha  precipitated  174  grains  of 
earth  of  alum;  therefore,  fince  725  grains  of  earth  of  alum  require  for  their  precipi- 
tation 480  of  mere  mineral  alkali,  174  grains  of  that  earth  require  1 15,2  of  mere  mi- 
neral alkali.  And  confequently  one  ounce  of  barilha  contains  but  115,2  of  mere  alkali;, 
and  one  pound  of  barilha  ftiould  contain  1382,4  grains. 

Cunnamara  Kelp.  This  is  a hard  black  porous  fubftance,  mixed  with  white  and 
grey  fpots,  fmells  fulphureous,  and  taftes  of  a mixture  of  common  fait  and  alkali. 

An  ounce  of  it  being  diffolved  in  marine  acid,  loft  24  grains  of  its  weight, 
which  was  hepatic  air.  Another  ounce  being  diffolved  in  water  left  an  infoluble  re- 
fidue  weighing  165,  and  which  was  chiefly  calcareous.  This  folution- precipitated 
25  grains  of  earth  of  alum,  and  therefore  contained  16,5  grains  of  mere  alkali. 

Each  ounce  of  this  kelp  contains  befides  4 grains  of  fulphur. 

Strang  ford  Kelp.  An  ounce  of  this  precipitated  only  4 grains  of  earth  of  alum,,  and 
left  an  infoluble  refiduum  of  174  grains. 

Vegetable  Alkali.  480  grains  of  the  pureft  and  drieft  precipitated  33 1,5  grains  of 
earth  of  alum. 

Dantzic  Pearl  AJh.  The  folution  of  an  ounce  of  this  precipitated  about  210  grains 
of  earth  of  alum. 

Cajhop  contains  about  93  grains  per  ounce  of  vegetable  alkali. 

Mr.  Clarke’s  refined  Afh  contains  only  129  grains  of  mere  vegetable  alkali,  the  re- 
mainder being  chiefly  on  infoluble  earth  and  neutral  falts. 

Common  Irifh  IVeed  Afiees.  An  ounce  of  this  well  dried  was  found  to  contain  136 
grains  of  faline  matter ; but  of  this  faline  matter  only  22,4  grains  were  pure  alkali. 

Sect.  VI.  Of  the  method  of  procuring  Mineral  Alkali. 

1.  This  is  procured  more  or  lei's  pure  from  the  combuftion  of  various  fpecies  of 
kali,  or  from  that  of  the  different  fpecies  of  Salicornia  and  Chtenopodia. 

The  cultivation  of  the  Salicornia  is  defcribed  in  the  5th  vol.  of  the  Mem.  des  Sea- 
lants Etrangers.  A French  acre  produces  one  tun  of  this  weed,  and  this  tun  when 
burned  produces  but  100  weight. 

2.  It  is  found  native  in  Ruflia  and  iEgypt,  and  may  therefore  be  probably  cheaply 
imported. 

3.  Common  fait  may  be  decompofed  by  triturating  it  with  lytharge,  after  Mr. 
Turner’s  method.  Mr.  Kirwan  has  alfo  contrived  a procefs  for  decompofing  this  fait. 

1 ft.  “ 1 rendered  the  common  fait  pure  by  adding  to  its  folution  a folution  of  mine- 
ral alkali  until  all  the  earthy  matter  was  depofited. 

2dly.  To  a folution  of  three  ounces  of  this  purified  fait  in  nine  ounces  of  water 
I gradually  added  a faturate  folution  of  4,75  ounces  of  fugar  of  lead,  both  hot,,  until 
the  lolution  of  lead  fcarce  excited  any  whitenefs  in  that  of  the  common  fait.  After 
one  night’s  reft  part  of  the  fugar  of  lead  cryftallized  in  the  bottom  of  dre  veffel,  by 

which 
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which  it  is  plain  that  too  much  of  it  had  been  ufed.  Thefe  cryftals  weighed  240  grains; 
the  fupernatent  liquor  I again  evaporated  to  nearly  f,  and  after  two  days  obtained 
large  pellicles  of  acetous  foda,  which  I feparated ; they  weighed  325  grains;  to  the 
refiduum,  which  ftill  had  a fweetifh  tafte,  I added  a folution  of  mineral  alka'i,  until 
no  further  precipitation  appeared ; a very  fmall  quantity  of  the  alkali  was  fufficient  for 
this  purpofe.  I then  evaporated  the  remainder  nearly  to  drynefs ; and  afterwards 
heated  it  in  a crucible  to  rednefs : In  this  heat  it  inflamed,  and  when  calcined 
nearly  to  whitenefs,  I took  it  out  and  diffoived  it  in  twelve  ounces  of  water,  filtered 
it,  and  on  adding  an  hot  folution  of  alum  obtained  a precipitate,  which  when  dried 
weighed  169  grains,  and  indicated  the  quantity  of  pure  alkali  to  be  1 12  grains  nearly. 
In  this  procefs  nothing  is  loft,  for  the  lead  may  be  either  revived  or  turned  into  a 
pigment.” 

Of  the  Vegetable  Alkali  It  is  now  known  that  this  ftibftance  exifts  in  vegetables, 
combined  fometimes  with  the  vitriolic  and  marine  acid,  but  generally,  and  for 
the  greater  part  with  a vegetable  acid  or  oil,  with  which  it  forms  eflential  fait.  Thefe 
acids  and  oils  are  decompofed  during  combuftion,  and  the  alkaline  fait  fet  free,  “ but 
£c  the  vitriolic  acid  by  contaft  with  inflammable  matter  is  converted  into  fulphur, 
“ part  of  which  unites  to  the  free  alkali,  which  protedts  it  from  combuftion,  and  thus 
“ forms  what  is  called  liver  of  fulphur,  a product  found  in  moft  allies,  efpecially  when 
“ the  air  has  not  had  free  accefs  to  them  during  combuftion.” 

From  comparing  the  faline  products  of  a number  of  vegetable  fubftances,  it  would 
appear  that  in  general,  weeds  yield  much  more  allies,  and  their  allies  more  fairs 
than  woods,  and  that  therefore,  in  regard  to  the  vegetable  alkali,  neither  America, 
Triefte,  or  the  Northern  Countries  poffefs  any  advantage  over  Ireland. 

Sect.  VII.  Of  the  Procefs  for  obtaining  Pot  and  Pearl  Afh . 

ill.  “ The  weeds  fhould  be  cut  juft  before  they  feed,  then  fpread,  well  dried,  and 
gathered  clean. 

2dly.  They  fhould  be  burnt  within  doors  on  a grate,  and  the  allies  laid  in  a cheft 
as  faft  as  they  are  produced.  If  any  charcoal  be  vifible  it  fhould  be  picked  out  and 
thrown  back  into  the  fire.  If  the  weeds  are  moift  much  coal  will  be  found.  A dole 
fmothered  fire,  which  has  been  recommended  by  feme,  is  very  prejudicial. 

3dly.  They  Ihould  be  lixiviated  with  twelve  times  their  weight  of  boiling  water. 
A drop  of  the  folution  of  fublimate  corrofive  will  immediately  difeover  when  the 
water  ceafes  to  take  up  anymore  alkali.  The  earthy  matter  that  remains  is  faid  to 
be  a good  manure  for  clayey  grounds. 

4thly.  The  ley  thus  formed  fnould  be  evaporated  to  drynefs  in  iron  pans;  two  or 
three  at  leaft  of  thefe  fhould  be  ufed,  and  the  ley  as  faft  as  it  is  concentrated  pafted 
from  one  to  the  other ; thus  much  time  is  faved,  as  weak  leys  evaporate  more  quickly 
than  the  ftronger.  1 he  fait  thus  procured  is  of  a dark  colour,  and  contains  much 
extractive  matter,  and  being  formed  in  iron  pots  is  called  pot  afh. 

5thly.  This  fait  fhould  then  be  carried  to  a reverberatory  furnace,  in  which  the 
extractive  matter  is  burned  off  and  much  of  the  water  diffipated  ; hence  it  generally 
lofes  from  10  to  15  percent,  of  its  weight.  Particular  care  fhould  be  taken  that  it 
fhould  not  melt,  as  the  extradtive  matter  would  not  be  thoroughly  confumed,  and 
the  alkali  would  form  fuch  a union  with  the  earthy  parts  as  could  not  eafily  be  dif- 
folved.  I added  this  caution,  as  Doftor  Lewis  and  Mr.  Doflle  have  inadvertently 
dirt&ed  the  contrary.  This  fait  thus  refined  is  called  pearl  afh,  and  muft  be  the  fame 
as  Dantzic  pearl  alia.” 
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Sect.  VIII.  Mr.  Kirwan  obtained  a quantity  of  the  alkaline  ley  faturated  with 
the  colouring  matter,  and  to  five  quarts  of  it  added  two  ounces  of  weak  marine  acid. 
No  effervefcence  took  place,  but  there  was  an  inftantaneous  precipitation  of  the  co- 
louring matter.  This  matter  Mr.  Kirwan  afterwards  difcovered  by  means  of  a feries 
of  well  planned  experiments,  to  be  a peculiar  kind  of  refinous  matter,  refembling 
lack  in  this  that  it  is  not  foluble  in  effential  oils. 

It  is  foluble  in  all  the  alkalies,  but  in  different  proportion. 

Liver  of  fulphur  is  the  moft  powerful  folvent  of  this  matter,  next  to  that  the  cauftic 
vegetable  alkali,  and  after  this  the  cauftic  mineral  alkali,  then  the  mild  vegetable 
alkali,  and  laftly,  the  mild  mineral  alkali. 

Clarke’s  fait  converted  into  liver  of  fulphur,  is  preferable  to  kelp,  fince  the  latter 
as  commonly  prepared  contains  charcoal,  which  it  afterwards  depoftts  in  the  yarn, 
leaving  a black  tinge.  Hence  it  follows  that  the  linen  manufacture  ftands  in  no  need 
of  foreign  fait  or  allies  for  the  purpofes  of  bleaching. 


Letter  from  Richard  Kirwan,  Efq.  F.R.S.  and  M.R.I.A.  to  the  Right  Honour  able  the 

Earl  of  Charlemont,  P.R.I.A. 

f'P'^HIS  letter  enclofes  one  from  Mr.  Mills,  an  eminent  miner  of  Chefhire,  to  Mr. 

JL  Kirwan,  the  tendency  of  which  is  to  reftriCt  the  generality  of  an  obfervation 
made  by  Mr.  Kirwan  on  the  coal  mines  of  Newcaftle  and  Newhaven,  which  he  had 
unwarily  extended  to  all  the  coal  mines  in  England. 

Mr.  Kirwan’s  obfervation  was,  that  “ In  England  beds  of  coal  of  lefs  than  two 
feet  and  a half  in  thicknefs,  are  judged  not  worth  working.” 

Mr.  Mills  allures  Mr.  Kirwan,  that  at  Blpkelow  colliery,  near  Macclesfield,  much 
thinner  feams  and  at  confiderable  depths,  as  is  apparent  from  the  fubjoined  table  of 
llrata. 


No. 


Feet.  Inches. 


I. 

15 

0 

2. 

102 

0 

3- 

00 

1 

4- 

25 

6 

5- 

2 

3 

6. 

CO 

4 

7* 

1 

6 

8. 

1 

6 

9* 

CO 

9 

IO. 

2 

3 

1 1. 

I 

2 

12. 

OO 

9 

J3* 

36 

0 

14. 

3 

0 

15. 

00 

4 

Clay  and  gravel. 

Black  argillaceous  lhale. 

Smut  feam  of  coal. 

Rock.  A pale  grey  fined-grained  filiceous  gritftone,  containing 
much  particles  of  mica. 

Grey  beds.  A foft,  lanunated,  pale  grey  gritftone,  containing 
mica  between  the  lamina. 

Shale. 

Grey  beds. 

Shale. 

Grey  beds. 

Shale. 

Middle  feam  of  a good  quality. 

Cap.  Grey  clay. 

Rock.  A compact  fine-grained,  brown,  filiceous  giit-ftone,  con- 
taining frnall  particles  of  mica. 

Grey  bed:. 

Shale. 
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No.  1 6. 
17.. 

18. 

19. 

20. 
21. 
11. 


23. 

14. 


25. 


Feet.  Inches. 

2 3 Grey  beds. 

1 o Shale. 

1 6 Grey  beds. 

2 3 Shale. 

00  4 Nodules  of  iron  ftone  or  ftiale. 

2 3 Shale. 

1 4 Gank,,  or  principal. feam  of  coal  of  a good  quality.  iVe>/£,  Higher 

on  the  rife  this  feam  has  been  proved  22  inches  thick. 

1 9 Cap.  Grey  clay. 

30  o A medley  of  grey  beds  and  ftiale,  blended  together  without  any 
regularity. 

1 4 Harper  feam.  A very  ordinary  coal,  full  of  pyrites,  and  not 

worked.  Note,-  The  beds  dip  N.E.  and  rife  S.W.  one  yard 
in  three  yards  and  an  half.. 


’The  Origin  and  Theory  of  the  Gothic  Arch.  By  the  Rev.  M.  Young,  D.D.  &e. 

THE  Saxon,  Norman,  and  Gothic  ftyles  of  architecture  are  firft  compared  toge- 
ther, and  from  the  comparifon  it  is  concluded,  that  the  Saxon  bears  fome  firni- 
litude  as  it  were  to  the  Tufcan  order,  the  Norman  to  the  Doric  and  Ionic,  and  the 
Gothic  to  the  Corinthian  and  Compofite. 

There  .are  five  opinions  on  the  origin  of  the  Gothic  architecture.  1.  That  it  was 
introduced  from  the  Eaft  by  the  Crufaders,  and  fhould  therefore  be  called  Saracenic,, 
but  this  opinion  cannot  be  fupported,  becaufe  there  are  inftances  of  this  fpecies  of 
architecture,  as  Croyland  bridge,  in  Lincolnfhire,  prior  to  the  Crufades,  and  it  does 
not  appear  that  the  Gothic  is  the  prevailing  ftyle  of  architecture  in  the  Eaft.  2.  That 
it  is  borrowed  from  the  Moors  in  Spain,  and  Ihould  therefore  be  called  Moorefque  ; 
but  it  appears  from  Swinburn’s  travels  in  Spain,  and  the  drawings  of  the  Moorifh 
palaces  in  les  delices  d’Efpagne,  that'  the  form  and  decorations  of  the  Moorifh  arch 
are  very  different  from  thofe  of  the  Gothic.  3.  That  it  was  derived  from  the  ancient 
cuftom  of  worfhipping  in  groves,  which  are  imitated  in  this  fpecies  of  architecture. 
But,  if  this  were  the  cafe,  the  moft  ancient  buildings  would  have  been  Gothic,  which' 
is  contradicted  by  fact ; and  if  it  were  adopted  for  religious  buildings,,  this  could  be 
no  reafon  for  its  admiffion  into  military  architecture.  Its  ufe  in  the  latter  muft  have 
taken  its  rife  from  a fuppofition  of  fuperior  ftrength,  beauty,  or  other  peculiar  advan- 
tages. 4.  That  the  Gothic  arch  originated  from  the  interfection  of  circular  arches 
in  Saxon  architecture.  But  if  fo,  the  Gothic  architecture  would  have  had  a Saxon 
original,  and  yet  we  find  it  in  countries,  where  no  other  traces  of  the.  Saxon  ftyle 
occur.  5.  That  it  originated  from  the  like  interfection  of  circular  arches  in  Grecian 
architecture.  The  Saxon,  Gothic,  Moorifh,  and  Eaftern. ftyles  of  building,  are  evi- 
dently various  corruptions  of  the  Grecian  ; but  it  by  no  means  appears,  that  the 
Gothic  arch  derived  its  origin  from  the  identical  circumftance  in  Grecian  architecture 
here  pointed  out.  Barry  fuppofes  fuccelfive  corruptions  of  architecture,  by  which  it 
was  led  inlenfibly  from  the  Grecian  to  the  Gothic  ftate,  and  obferves,  that  “there 
“ are  at  the  dome  of  Viterbo  and  at  St.  Mark’s,  Venice,  ranges  of  columns,  from 

“which. 
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cc  which  regular  arches,  of  half  a circle,  interfed  one  another,  by  being  made  to 
ct  Spring  from  every  third  column,  which  gives  a Gothic  arch  between  every  two.” 
Eut  St.  Mark’s,  according  to  the  teftimony  of  Vafari,  was  built  towards  the  con- 
clufion,  not  the  commencement  of  the  period  of  corrupt  architecture.  So  that  if 
the  pointed  arch  was  indeed  fuggefted  in  this  manner,  which  however  is  extremely 
uncertain,  it  muft  rather  have  been  derived  from  the  church  of  ct.  Sophia  at  Con- 
stantinople, built  in  the  year  344,  from  which  the  plan  of  St.  Mark’s  was  taken. 

In  truth,  it  feems  fruitlefs  to  enquire  into  the  Specific  accident  which  gave  birth 
to  the  pointed  arch.  Our  fpeculations  may  be  entertaining  on  the  pofTible  caufes 
which  gave  rife  to  it ; but  we  can  be  laid  to  reafon  only,  when  we  dired  our  enquiries 
into  the  adual  properties  of  the  arch,  which  might  have  recommended  it  after  the 
fafnion  of  fuch  an  arch  had  been  conceived.  I Shall  therefore  proceed  to  enquire 
into  the  theory  of  this  arch,  to  afcertain  its  relative  ftrength,  as  compared  with  cir- 
cular and  elliptic  arches,  when  in  a (late  of  perfed  equilibrium,  and  to  determine  the 
aberration  from  a true  balance  which  is  generated  by  the  horizontal  termination  of 
the  lolid  building  ereded  on  it. 

The  equilibration  of  arches  may  be  afcertained  by  considering  the  voufToirs  or  arch 
Hones,  as  fo  many  wedges  urged  by  the  incumbent  weight,  and  endeavouring  to  Split 
the  arch.  The  force,  therefore,  of  a voufToir  depending  on  the  magnitude  of  the 
vertical  angle,  the  impelling  force,  and  the  refiftance  to  be  overcome,  is  on  the  firft 
account  diredly  as  the  radius  of  curvature  of  the  arch  at  that  point,  on  the  fecond  as 
the  Square  of  the  fine  of  the  angle  formed  by  the  tangent  to  the  curve  at  the  given 
point,  with  a vertical  line,  and  on  the  third  as  the  Sine  of  the  Same  angle. 

1.  Let  EABF,  r m n t,  (Plate  XVI.  Fig.  5.)  be  two  concentrical  Semicircles, 
and  AB,  mn,  two  voufToirs  Similarly  Situated,  whole  Sides  perpendicular  to  the  curves 
converge  to  the  center  C.  The  forces  of  thefe  voufToirs  confidered  as  wedges,  are 
inverfely  as  the  Series  of  their  vertical  angles,  or  becaufe  of  the  equality  of  the  arches 
diredly  as  the  radii  of  curvature. 

2.  Let  H h be  the  invariable  breadth  of  the  voufToirs,  G g IT  h the  incumbent 
weight,  which,  Since  G H is  fuppofed  given.,  is  as  the  breadth  b k,  or  as  the  Tine  of 
the  angle  bWk,  by  the  refolution  of  force  into  two  g K,  H K,  the  latter  is  the  force 
impelling  the  voufToir  to  Split  the  arch,  which  Since  g H is  given,  varies  as  the  Sine 
of  FI  g k,  or  b H k.  .-.  The  force  impelling  the  voufToir  is  as  the  Square  of  the  Sine 
of  h H k. 

3.  The  wedge  impelled  in  a diredion  perpendicular  to  the  curve  endeavours  to 

Split  the  arch,  and  therefore  move  one  Segment  about  the  fulcrum  r,  and  the  other 
about  the  fulcrum  /.  .\  The  force  of  the  voufToir  ading  on  the  levers  H/,  Hr  is  as 

the  perpendicular  t p,  rq,  or  as  the  ferie  of  the  angle  t C p,  or  b H k. 

Hence  if  the  height  of  the  wall  incumbent  on  EABF  is  inverfely  as  the  cube  of 
h H k x rad.  of  curvature  in  that  point,  the  voufToirs  will  endeavour  to  Split  the 
arch  with  equal  forces,  and  will  be  in  perfed  equilibrium  with  each  other. 

To  find  the  comparative  Strength  of  arches  of  different  Spans.  Let  BD  SPlate 
XVI.  Fig.  6.)  be  the  Span  of  the  Gothic  arch  BGD,  the  center  of  the  arch  DE 
being  C.  On  BD  defcrib.e  the  Semicircle  BHD,  the  Strength  of  the  Semicircular 
arch  RFID  at  H is  to  that  of  the  Semicircular  arch  AGD  at  G as  CD  to  KD. 
But,  as  the  relative  Strength  of  arches  is  to  be  determined  by  comparing  them  in 
their  weakeft  points,  the  Strength  of  AGD  is  to  that  of  the  Gothic  arch  BED,  as 
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the  ftrength  at  G is  to  the  ftrength  at  E,  that  is,  as  the  greateft  weights  thefe  points 
can  bear Tn  equilibrio,  as  the  cube  of  the  fine  of  IEF  or  ECK,  or  EK3  to  rad.  o\ 
...  The  ftrength  of  BHD  is  to  the  ftrength  of  BED  : : GC  x EK.3  : KD  x GC3  : : 

EKx  AK  : CD2.  ; 

Let  CD  — a,  CK  = # EKr  V a2 — x2  and  AK  — a+x  .'.EKx  AK  — v a 2 — x2 

X a + x~  a maximum.  ^ a-  — x2.  x — x-r-~a-~  — 0.  x2  + \ ax  — \ a2  x 

* ax  — xz 

zz\a.  The  ratio  of  the  ftrength  of  a femicircular  to  a Gothic  arch  is  greateft, 
when  the  fubtenfe  of  half  the  Gothic  arch  is  equal  to  its  fpan,  and  in  this  cafe  the 
ftrength  of  the  former  is  to  that  of  the  latter  : : 1299  : 1000  : : 13  : 10  nearly. 

To  find  when  the  Gothic  and  femicircular  arches  of  equal  fpan  are  of  equal  ftrength, 

let EK  x AK  = CD2.  xx.  ^ a2 — x2  — a2  .*.  *4  + lax*  — 2 a*  x — 0.  If  a 

— 1.  #3-f-  2x2  — 2.  and  x or  CK=  ,839286755214.  .*.  The  radius  of  the  Gothic 

arch  is  to  the  interval  of  the  capitals  from  which  it  fprings  as  1 : ,3214264.89572. 

In  the  deprefted  Gothic  arch  (Plate  XVI.  Fig.  7.)  BFD  is  defended  from  the 
centers  mn  lying  below  the  horizontal  line  BD.  Continue  the  arch  FD  to  RS 
palling  through  mn,  and  then  as  before,  the  ftrength  of  BFD  is  to  the  ftrength  of 
a femicircular  arch  of  equal  fpan  as  FG!xKD  : mS4,  that  is,  always  in  a ratio  of 
lefts  inequality.  And  the  ftrength  of  the  two  Gothic  arches  BED,  BFD  varies. as 
the  fquare  of  their  radii  of  curvature  diredtly,  and  the  cube  of  the  perpendicular 
height  of  the  arches  above  the  lines  of  their  centers  inverfely. 

Suppofing  the  arches  not  to  be  curves  of  equilibration,  let  B NED,  BHD  (Plate 
XVI.  Fig.  8.)  be  the  Gothic  and  femicircular  arches,  whofe  common  fpan  is  BD, 
and  GR  the  extradoffo  of  either,  and  GM  the  perpendicular  meeting  the  curves  in 
N and  n,  and  a the  altitude  of  the  folid  building  ere  died  on  each.  If  the  Gothic  arch 
were  in  perfedt  equilibrium,  the  height  above  N would  be  to  a as  EKa  : NM3,  and 
the  height  above  n to  the  fame  a as  EIK3  to  n M3.  Defcribe  B m ED  an  ellipfe 
with  BD  as  a minor  axis,  andGK  as  a femitranfverfe,  and  the  Gothic  arch  will  be 
within  it,  .-.  the  ratio  of  EK  to  NM  is  greater  than  that  of  EK  to  m M,  or  of  II K 
to  »M.  Therefore  the  height  of  the  folid  wall  over  N muft  be  greater  than  that 
over  n,  and  when  the  line  bounding  the  wall  is  not  the  extradoffo  of  equilibrium  but 
an  horizontal  line,  there  will  be  a greater  deviation  from  a perfedf  balance  in  the 
Gothic  arch.  The  higher  the  Gothic  arch,  the  lefs  will  be  the  aberration ; and  it 
may  at  length  become  lefs  than  the  error  in  the  femicircle,  for  the  ordinates  V Ky 
N M,  vary  in  the  fubduplicate  ratio  of  their  greater  abfeiffe,  and  thefe  when  M IC  is 
given  approach  towards  equality,  as  the  radius  of  the  circle  or  height  of  the  arch  in- 
creafes,  but  the  ratio  of  HK  to  n M is  the  limit  of  their  variable  ratio,  fo  that  the 
height  of  the  building  to  be  eredted  on  the  points  of  the  Gothic  arch  will  aways  be 
greater  than  in  the  femicircle.  Since  E p is  always  greater  than  Er,  and  m M : EK- 
is  in  the  conftant  ratio  of  n M H K by  producing  /»M,  EK,  their  difference  E r 
may  be  made  greater  than  any  aflignable  quantity,  and  the  difference  between  the 
heights  of  the  building  to  be  eredted  on  the  points  N n of  the  Gothic  and  femicir- 
eular  arch  may  be  made  lefs  than  any  aflignable  quantity.  The  defect  therefore  of 
the  equilibrium  over  the  point  N in  the  Gothic  arch  may  be  made  lefs  than  the  de- 
fedt  over  the  correfponding  point  n of  the  femicircle,  arifing  from  the  horizontal 
termination  of  the  building  eredted  on  them.  Let  the  difference  of  the  heights  of 
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the  wall  over  n and  N,  when  the  arches  are  in  equilibrium,  be  equal  to  d and  Hw  • 
H v + dw  HK  ; KE,  then  V\v—  Er — d.  Then  a being  the  altitude  over  the 
crown  of  both  arches,  and  Ng  the  height  over  n in  the  femicircle  when  truly- 
balanced,  the  defetft  of  equilibrium  in  the  Gothic  arch  is  Ng-f-d— a— Rp,  and  in  the 
femicircle  Ng— — Ng-j-i— Er,  but  Ey>  is  greater  than  Er,  therefore  the 
defedt  of  equilibrium  in  the  Gothic  arch  is  lefs  than  in  the  femicircle ; and,  when 
the  height  of  the  building  above  the  fpring  of  the  arch  is  given,  the  higher  the  arch 
the  more  it  approaches  to  a perfect  balance. 

Hence  this  arch  was  well  adapted  to  the  religious  buildings  of  the  middle  ages, 
where  the  roof  was  to  be  raifed  to  an  extraordinary  height.  But  when  a very  high 
building  is  to  be  ere&ed  on  a Gothic  arch,  the  quantity  of  matter  over  the  vertex 
mu  ft  be  lightened  with  v/indows  or  other  perforations,  as  was  ufual  in  thefe  buildings. 

The  ftrength  of  an  ellipfe  in  equilibrio  defcribed  on  the  fpan  of  a femicircular 
arch  is  to  that  of  a femicircular  arch  inverfely  as  the  radii  of  curvature  at  the  key- 
ftones,  thus  the  ftrength  of  B in  GD  is  that  of  BHD  : : EK  : KD,  but  the  ftrength 
of  BHD  is  to  that  of  the  Gothic  BGD  ::  EKxAK  : CD2  the  ftrength  of  B m 
GD  is  to  that  of  BED  : : EK2  X AK  or  A K2  x K D : CD2  X KD  ::  AK2  : CD* 
in  a ratio  of  greater  inequality.  Since  K D is  conftant,  AK  increafes  in  a higher 
proportion  than  CD,  therefore  in  the  elliptic  arch  the  ftrength  increafes  in  a higher 
proportion  as  the  altitude  increafes  than  in  the  Gothic. 

To  determine  the  extradoflo  of  an  elliptic  arch  BGD  (Plate  XVI.  Fig.  9.), 
through  N draw  the  tangent  N O meeting  the  axis  produced  in  V,  and  on  it  let  fall 
from  the  center  A the  perpendicular  K A,  and  draw  KC  the  femiconjugate  to  KN, 
and  NT  the  ordinate  to  the  axis.  Let  BK^r,  KEz/,  ET  =x,  K A = p,  KC 

= g,  K V = gzix  and  KA  = — .\£— ^ : — : : 1 : Sine  of  KVN  or  M N A = 


c X t — -v 


and  its  cube  = c3  x — 

*g  G 


but  R the  radius  of  curvature  at  N = - = 

P 


Pd 
t c 


' R X Sine  MNA3  = c-  x 1 - and  the  height  of  the  wall  above  N being  inverfely 

\t+ 

^-4. 

-as  R x Sine  M N is  diredtly  as  Height  of  the  wall  above  N is  to  the 

c'Xi — xl 


Jieight  above  E 


t * 


cz  X t — x 


t — .v 


3 

KE 


NM 


HK 


n Ml  The 


heights  of  the  wall  above  each  point  N of  the  ellipfe  and  the  correfponding  point 
n of  the  femicircle  are  equal.  Hence  when  the  altitude  over  the  vertex  is  given,  and 
the  termination  of  the  wall  horizontal,  there  will  be  a lefs  deviation  from  a true  ba- 
lance in  the  higher  arch,  that  is,  the  ellipfe.  The  height  over  N : a : : EK3  : NMr 

jand  therefore  = x the  height  over  n = a x G and  the  difference  = a X 


E K3  x 


*M— NMJ 


NM: 

which  is  greater  than  a 


wM3 

X E K x — v,:-rt  ora  x EK  x 


NM 

NM' 


or 


N tVl 3 X »iM 3 f3"" NMXmM 

than  NM  the  difference  of  the  ordinates,  and  therefore  there  will  be  a lefs  deviation 
from  a true  balance  in  the  elliptical  arch  than  in  the  Gothic. 

Hence  an  elliptic  arch,  whole  tranfverfe  axis  is  perpendicular  to  the  horizon,  is  to 
be  preferred  to  the  Gothic  arch  for  ftrength,  becaufe  its  ftrength  exceeds  that  of  a 
Gothic  arch  of  equal  fpan  and  altitude- when  both  are  in  a ftate  of  equilibration, 

and 
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and  a given  altitude  of  building  raifed  upon  it,  and  terminated  by  an  horizontal 
line,  produces  a lefs  aberration  from  a perfect  balance  of  the  parts.  For  the  fame 
reafons  the  Gothic  arch,  when  carried  up  to  a fufficient  height,  is  to  be  preferred 
to  one  femicircular. 


in 


An  Account  of  a Difeafe  which , until  lately , -proved,  fatal  to  a great  Number  oj 

the  Lying-in  Hfpital  of  Dublin  > with  Obfervations  on  its  Caufes  and  Prevention.  By 

J oseph  Clarke,  M.  D.  Mafter  of  the  Blofpital  above-mentioned , and  M.  R.  1.  A. 

T the  conclufion  of  the  year  1782,  of  feventeen  thoufand  fix  hundred  and  fifty 
infants  born  alive  in  the  Lying-in  Hofpital  of  this  city,  two  thoufand  nine 
iundred  and  forty-four  had  died  within  the  firfc  fortnight,  that  is  nearly  every  fixth 
child,  or  about  feventeen  in  the  hundred.  This  was  obvioufly  a large  proportion  of 
deaths,  as  fhall  be  proved  more  particularly  hereafter.  The  difeafe  which  carried  off 
mod  of  thefe  children,  perhaps  nineteen  of  twenty,  was  general  convulfions,  or  what 
the  nurfes  have  been  long  in  the  habit  of  calling  the  nine-day  fits,  owing  to  their  con- 
ffantly  occurring  within  the  firft  nine  days  after  birth.  As  this  difeafe  has  hitherto 
yielded  to  no  remedy.  Dr.  Clarke  lias  been  always  more  engaged  in  attending  to  its 
prevention  than  cure.  Dr.  Clarke  is  chiefly  indebted  for  its  hiltory,  to  the  united  re- 
ports of  feveral  of  the  moft  experienced  nurje -tenders. 

This  difeafe  generally  attacks  with  violent  general  convulfions,  particularly  affecting 
the  extremities  and  face,  and  occurring  at  uncertain  intervals.  Tire  agitation  is  in 
fome  very  great,  the  mouth  foams,  the  thumbs  drawn  into  the  palms  of  the  hands, 
the  jaws  quite  locked,  and  any  attempt  to  wet  the  mouth  or  fauces,  or  to  admi- 
nifters  medicines,  feems  to  render  the  complaint  infinitely  worfe.  The  face  and  body 
fwell  and  turn  of  a livid  hue,  which  circumftance  when  it  occurs  has  given  occafion 
to  the  nurfes  and  attendants  calling  the  complaint  the  black  fts.  The  paroxyfm  lafts 
from  eight  to  thirty  hours. 

It  happens  more  frequently  that  the  fymptoms  are  all  lefs  violent,  the  extremities 
being  rather  twilled  than  convulfed,  and  the  power  of  fucking  and  fwallowing  remain- 
ing until  near  death. 

As  in  thefe  cafes  the  livid  colour  does  not  occur,  but  that  on  the  contrary,  the  body 
fhrinks  and  grov/s  pale,  becoming  in  fhort  a miferable  fpedtre  of  emaciation  and 
difeafe,  the  nurfes  have  called  thefe  the  white  fits. 

Both  varieties  confiantly  attack  within  nine  days  from  the  birth,  and  moft  frequently 
about  the  falling  off  of  the  umbilical  chord.  Diarrhoea  is  a conftant  concomitant  of 
both  fpecies,  and  there  is  no  example  of  either  of  them  having  ever  been  cured. 

After  maturely  confidering  all  circumftances  which  feemed  likely  to  caufe  this  great 
mortality,  and  comparing  in  his  own  mind  the  conffruction  of  the  Dublin  Hofpital, 
and  the  care  taken  of  the  children  with  that  of  other  hofpitals,  which  he  had  l'ten,  Dr. 
Clarke  conjectured  that  this  difeafe  was  owing  to  the  following  caufes. 

ift.  cc  Foul  air. 

2d.  “ NegleCt  of  keeping  the  children  clean  and  dry. 

3d.  “ Irregularity  in  the  manner  of  living  of  their  mothers,  more  efpecially  in 

“ the  abufe  of  fpirituous  liquors.” 

“ Viewing  the  fubjeCt  in  this  light  fays  Dr.  Clarke,  I propofed  a number  of  alterations 
intended  for  the  more  complete  ventilation  of  the  hofpital,  and  for  which  I was  princi- 
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pally  indebted  to  Mr.  White’s  excellent  work  on  the  management  of  lying-in  women. 
My  obfervations  had  the  effedtl  wiihed  with  Dr.  Hutchefon  and  the  medical  governors. 
Apertures  of  a confiderable  fize  were  made  in  the  ceilings  of  each  ward,  which  have 
been  fince  changed  for  air-pipes  of  fix  inches  diameter.  Three  holes,  of  an  inch 
diameter,  were  bored,  in  an  oblique  direction,  through  each  window-frame  at  top. 
The  upper  part  of  the  doors,  opening  into  the  gallery,  were  a!fo  perforated  with  a 
great  number  of  holes.  By  thefe  means  a free  and  eafy  palfage  was  given  to  the  air 
through  the  wards  at  all  times,  and  executed  in  fuch  a manner  as  to  put  it  out  of  the 
power  of  nurfe-tenders  or  patients  to  controul.  Since  the  above  period  alfo  the 
number  of  beds  in  the  large  wards  have  been  reduced  to  feven,  and  feveral  changes 
made  in  their  conftruftions,  which  render  them  more  airy,  and  more  eaflly  kept  clean. 
The  confequences  have  been  favourable  far  beyond  the  expectation  of  every  perfon 
concerned.  The  nine-day  fits  are  become  vifibly  lefs  frequency  and  the  abftraCt  of 
our  regiltry  fhews  the  fa£t  at  firfb  view  to  the  mod:  inattentive  obferver.  Of  eight 
thoufand  and  thirty-three  children  born  fines  the  above  period,  only  four  hundred  and 
nineteen  have  died  in  the  hofpital  ; that  is  nearly  one  in  nineteen  and  a third,  or  from 
five  to  fix  in  the  hundred.  Had  the  mortality  of  infants  been  in  this  proportion 
fince  the  commencement  of  the  Dublin  hofpital,  the  number  of  children  dead  would 
have  been  fomewhat  about  thirteen  hundred,  inftead  of  the  prefent  number,  three 
thoufand  three  hundred  and  fixty-three;  or  in  other  words,  above  two  thoufand  lives 
would  have  been  faved  to  the  community.’” 

Dr.  Clarke  was  for  a long  time  at  a lofs  to  explain  the  reafon  why  the  children 
fhould  be  more  affedled  by  this  impurity  of  air  than  the  mothers,,  till  he  recolledfed 
from  the  experiments  of  Dr.  Bryan  Robinfon,  that  in  children  the  mafs  of  blood  is 
larger  in  proportion  to  the  general  bulk,  than  in  adults.  He  concludes  therefore  that 
a greater  proportion  of  phlogiflon  is  carried  off  from  their  lungs  during  refpiration, 
than  in  adults,  and  that  if  this  is  checked,  it  nrufl  be  proportionally  more 
dangerous. 

Dr.  Clarke  claffes  the  difeafe  under  the  genus  Eclampfia,  and  calls  it  eclampfia  ab 
atmofphera  phlogijlicata. 

Dr.  Clarke  then  compares  fimilar  difeafes  deferibed  by  other  authors,  with  the  one 
mentioned,  and  from  the  whole  concludes  with  the  following  obfervations : 

1.  That  one  effeCt  of  an  impure  atmofphere,  on  the  human  body,  is  to  produce 
fpafms  and  convulf  ons. 

2.  That  all  young  creatures,  and  efpecially  infants  within  nine  days  after  birth,  fuffer 
mod  feverely  by  fuch  a noxious  caufe  ; and  therefore, 

3.  That  in  the  conjtruttion  of  lying-in  hofpitals,  and  perhaps  of  all  public  buildings 
intended  for  the  reception  of  children,  lofty  ceilings,  large’  windows  and  moderate 
fized  rooms  fhould  be  efpecially  attended  to. 

4.  That  in  the  arrangement  of  fuch  edifices,  no  apartment  fhould  be  completely 
filled  with  beds,  if  it  can  be  conveniently  avoided;  and 

5.  That  in  their  management  attention  is  efpecially  neceffary  to  cleanlinefs>  as  well  as  to 
the  confiant  and  uniform  admiffion  of  atmofpheric  air  by  night  as  well  as  by  day ; and 

Laftly.  That  by  purfuing  fuch  meafures  with  care,  difeafes  may  be  prevented  which 
It  has  hitherto  been  found  difficult , and  lb  me  times  impojfil  le , to  cure . 
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DeJcripiion  of  a Steam  Engine.  By  J.  Cooke,  Efq.  M.R.I./L 

machine,  intended  to  produce  a continuous  and  rotatory  motion,  confifts  of 
^ three  principal  parts,  the  wheel,  the  cafe,  and  the  condenfer;  the  laft  the  fame 
as  in  Watts’s  engine.  The  wheel  has  a broad  flat  fmooth  edge,  ab,  (Plate  XVII. 
Fig.  i.)  and  at  equal  diftances  eight  folding  clacks  or  valves;  when  fhut,  ranging  ex- 
actly with  the  furface  of  the  edge  of  the  wheel,  and  opening  only  halfway.  Thus  the 
valve  anmb , has  a joint  at  nm , permitting  it  to  open  through  the  arch  bkl , as  far  as 
In , but  no  farther.  In  revolving,  the  valves  fall  open  when  they  defcend  near  the 
level  of  the  axis,  and  when  they  afcend  above  it,  they  fhut  by  their  own  gravity. 

The  wheel  Alls  up  exactly  the  aperture  of  the  cafe,  and  the  caps  are  fo  fitted,  that 
the  edge  of  the  wheel  comes  in  clofe  contadt  with  them,  ef  gh  is  a femicircular  va- 
cancy below  the  wheel,  exadtly  filled  up  by  the  valves  when  extended,  i is  the  tube 
to  admit  the  fleam,  and  k the  pipe  leading  to  the  condenfer.  r is  the  rod  which  fhuts 
the  valves  as  they  approach  it.  The  fleam  pafllng  through  z,  turns  the  wheel  round. 
The  condenfer  is  worked  by  a crank  in  the  axis,  and  a rod  be  extending  from  it ; this 
caufes  a conftant  vacuum  in  that  part  of  the  femicircular  vacancy  which  lies  between 
the  cap  d and  the  valve  ef  on  which  the  fleam  prefles. 

— w i 

'The  Ufe  and  Defcription  of  a new-invented  Inftrument  for  Navigation.  By  J.  Cooke, 

Efq.  M.R.I.A. 

THIS  inftrument  is  intended  to  perform  every  cafe  in  plane,  middle  latitude,  or 
Mercator’s  failing,  and  the  advantages  to  be  derived  from  it  are  thefe.  ift. 
No  confiderable  error  can  exift  in  the  work,  as  they  become  obvious  in  proportion 
to  their  magnitude,  but  i recalculations  the  mifplacing  of  a Angle  figure  produces  an 
error  of  the  greateft  confequence.  2d.  The  errors  of  the  prefs,  which  are  confiderable 
in  the  beft  tables  of  logarithms,  are  avoided.  3d.  The  art  of  keeping  a fhip’s 
reckoning  is  by  this  inftrument  eafily  learned,  and  eaflly  pradlifed. 

It  is  compofed  of  a bafe,  a perpendicular,  a femicircle,  and  an  index.  The  femi- 
circle  contains  the  degrees  of  the  circle,  and  the  points  of  the  compafs,  the  index 
perpendicular,  and  outfide  edge  of  the  bafe  reprefent  the  diftance,  departure,  and 
proper  latitude  refpedlively,  being  equally  graduated,  and  each  divifion  ftands  for  a 
mile.  In  the  bafe  is  another  line,  reprefenting  the  meridional  parts,  engraved  on  a 
cylinder,  contained  within  a groove  in  the  bafe.  By  placing  the  inftrument  in  a 
fituation  flmilar  to  that  which  the  cafe  requires,  from  the  nature  of  flmilar  triangles, 
every  part  in  the  required  triangle  will  be  afeertained. 

The  latitudes  and  longitudes  of  two  places  being  given  to  find  the  direft  courfe  and 
diftance  between  them. 

Lat.  5o°..5o'  N.  Long.  i^0..oo'  W. 

I.at.  540. .30'  N.  Long.  i5°..3o'  W. 

According  to  Mercator’s  failing.  Move  the  center  of  the  femicircle  to  the  me- 
ridional degree,  correfponding  with  the  latitude  departed  from,  509  50'  N.  then  let 

the  edge  of  the  perpendicular  cut  the  meridional  parts  of  the  latitude,  54°  30'  N.  move 
the  index,  until  it  cuts  the  difference  of  longitude,  30  30'  on  the  perpendicular,  and 
it  will  mark  the  courfe  30^  io'  or  N.  N.  E.  | E.  nearly  on  the  lemicircle. 
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For  the  diftance ; the  index  being  fcrewed  to  this  courfe,  and  the  center  of  the 
femicircle  and  edge  of  the  perpendicular  moved  as  before,  tire  perpendicular  will 
cut  the  diftance  254,7  miles  on  the  index. 

On  the  principles  of  middle  latitude  failing,  thus : Half  the  fum  of  both  latitudes 
takeq  from  90°  is  tire  complement  of  the  middle  latitude,  37 0 20,  and  the  difference 
of  longitude  is  30  30  pr  210  miles. 

Move  the  center  of  the  fenricircle  to  the  proper  latitude  departed  from,  50°  50'  N. 
and  the  edge  of  the  index  to  the  complement  of  the  middle  latitude  370  20  on  the 
femicircle,  let  the  edge  of  the  perpendicular  interfedt  the  point  210  miles  on  the 
index,  and  128  the  departure  will  be  marked  on  the  perpendicular,  then  move  the 
edge  of  the  perpendicular  to  54^  30',  and  the  index  to  128  on  the  perpendicular,  then 
will  the  perpendicular  mark  the  diftance  on  the  index  254,7  miles,  and  the  index  will 
mark  the  courfe  on  the  femicircle  30°  10'  as  before. 

Other  cafes  are  given,  but  from  thefe  two  the  nature  and  ufe  of  the  inftritment  will 
be  clearly  feen,  by  every  one  acquainted  with  the  principles  of  navigation. 

Explanation  of  the  Inftrument.  See  Plate  XVII.  Fig.  2. 

The  ftock  abed  is  a parallelopiped : The  length  from  a to  b is  two  feet,  the 
breadth  from  a to  d two  inches,  and  the  depth  is  one  inch  and  half.  This  ftock  is 
perforated  longitudinally,  fo  as  to  be  capable  of  containing  within  it  e f,  a cylindrical 
piece  of  timber  one  inch  diameter,  g h is  an  aperture  on  the  furface  of  the  ftock, 
about  a quarter  of  an  inch  wide,  which  difclofes  one-twelfth  part  of  the  furface  of  the 
cylinder  contained  ; the  edge  d c is  divided  into  twelve  parts,  each  of  thefe  are  fub- 
divlded  into  fix  parts,  and  each  of  thefe  are  again  fubdivided  into  ten  parts.  The 
furface  of  the  cylinder  is  divided  longitudinally  into  twelve  parts,  and  on  each  of  them 
is  engraved  a portion  of  a line  of  meridional  parts  twenty-two  feet  long,  which  con- 
tains the  meridional  parts  for  every  minute  from  the  equator  as  far  towards  the  pole 
as  failing  is  practicable,  and  the  fmalleft  divifion  on  it  is  not  lefs  than  -doth  of  an 
inch.  By  rolling  and  Hiding  this  cylinder  any  part  of  any  line  on  it  may  be  brought 
into  any  pofition  which  may  be  required  ; the  box  i is  engrooved  into  the  edge  of 
the  ftock  a b , fo  that  it  may  move  freely  from  a to  b ; a limb  from  this  box  extends 
to  k , which  ferves  to  mark  that  degree  of  the  perpendicular  i /,  which  is  parallel  to 
the  center  of  the  femicircle  m ; il  is  two  feet  long,  and  graduated  on  both  edges  as 
the  ftock  ; it  is  perpendicular  to  the  ftock,  and  is  fixed  in  the  box  i,  by  which  it 
may  be  moved  from  a to  b.  0 p n is  a femicircle  of  fix  inches  radius,  engraved  as 
appears  in  the  plate,,  which  Hides  freely  from  c to  d in  a groove  in  the  edge  of  the 
ftock  cd:  mq  is  the  index  moved  on  the  center  m,  the  edge  of  which  marks 
the  courfe  on  the  femicircle;  it  is  two  feet  long,  and  divided  into  feventy-two 
parts,  each  of  which  are  fubdivided  into  ten  parts,  and  are  equal  to  the  fubdivifions 
of  the  lines  on  the  ftock  and  perpendicular : r is  a nonius  attached  to  the  index  to 
ftiew  the  minutes  of  the  angle  of  the  courfe  q m 0.  S is  a nonius  compofed  of  con- 
centric femicircles,  which  Hides  along  the  edge  q m,  to  the  interfedtion  of  the  per- 
pendicular and  index,  where  it  ferves  as  a nonius  to  both;  below  x is  a fmall  piece 
of  ivory,  with  a mark  on  it  to  point  out  the  degree  of  the  line  d e}  which  is  per- 
pendicularly under  the  center  of  the  femicircle. 
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Objervations  made  on  the  Di/appearance  and  Reappearance  of  Saturn's  Ring  in  the  Year 
1789,  with  fame  Remarks  on  his  diurnal  Rotation.  By  the  Rev.  H.  Ussher,  D.  D. 

THE  firft  difappearance  in  May  was,  from  the  ftate  of  the  weather,  not  obferved: 

on  Auguft  21,  the  ring  was  invifible,  but  its  fhadow,  though  faint,  was  vifible 
on  the  body.  Fqually  fo  on  Auguft  26  and  27.  On  Auguft  30,  the  ring  was  vifible, 
particularly  on  the  eaft  fide,  with  the  forty-inch  achromatic.  On  Oftober  1,  the  ring 
was  juft  vifible  on  the  eaftern  fide  only  with  the  double  achromatic,  and  with  the 
tranfit  inftrument.  On  the  3d,  it  was  not  vifible  with  the  tranfit  inftrument.  At  Cork 
it  was  feen  on  the  eaftern  fide  to  the  5th,  till  10/2..30'  with  a reflecting  telefope, 
power  300. 

Saturn,  divefted  of  his  ring,  appears  exceedingly  oblate,  and  by  accurately  mea- 
furing  the  equatorial  and  polar  diameter,  his  time  and  rotation  may  be  deduced  on 
the  principles  laid  down  in  the  19th  propofition  of  the  third  book  of  Newton.  Let 
A = the  earth’s  denfity,  and  S that  of  Saturn.  D = Saturn’s  greater  diameter  d the 

lefs.  Then  the  time  of  Saturn’s  fidereal  rotation  = ^ fFAfJSl — AL  x 23'.. 56".  From 

a number  of  obfervations,  Saturn’s  diameters,  reduced  to  his  mean  diftance,  are  18  ',  12, 
and  15,855;  and  hence  the  formula  gives  for  Saturn’s  fidereal  rotation  10 h.  12' 
but  taking  the  denfity  of  Saturn  from  De  la  Lande,  it  comes  out  12 h.  55 '-f ; and  with 
this  laft  denfity,  and  Bouguer’s  ratio  of  the  earth’s  diameter,  it  comes  out  14 A 44  £ 
nearly. 

The  following  method  of  determining  the  quantity  of  matter  in  any  planet  is  cer- 
tainly true  in  theory. 

The  axis  major  of  the  earth’s  orbit,  as  it  revolves  round  the  common  center  of 
gravity  of  the  earth  and  fun  = 200000.  Quantity  of  matter  in  the  earth  = 1,  that 
of  the  fun  352813,  the  parallax  being  S', 6.  By  prop.  60,  B.  1.  of  Newton,  3 f 35 ^ 4 
:-3  /352s  13  : : axis  major  of  an  ellipfe  round  the  common  center  of  gravity,  to  the 
axis  major  of  one  which  would  in  the  fame  time  be  defcribed  round  the  fun  at  reft. 

Venus’s  axis  major  round  the  common  center  of  gravity  = 144662  by  obferva- 
tion.  In  the  fubfefquiplicate  ratio  of  the  periodical  times  of  the  earth  and  Venus 
take  the  earth’s  diminifhed  axis  major  to  a fourth  quantity,  and  we  have  the  axis 
major  of  the  ellipfe  which  Venus  would  defcribe  round  a fixed  fun. 

Let  © — fun’s  quantity  of  matter,  9 — that  of  Venus,  m — axis  major  of  her 
orbit  round  the  common  center  of  gravity.  I = that  deduced  as  above  round  the 
fixed  fun.  1 hem m : 1 : : 3 / ©-J-  $ : 3 Vq  ’ .v»*  : I3  : : O 4-  9 : O .*.  I3  : m’—I3 
: : G : 9 . Q^E.  I. 

N.  B.  By  taking  the  law  of the  denfities  laid  down  by  De  la  I and,  the  denfity  of 
Saturn  inftead  of  ,10448,  his  number  comes  out  ,18351,  much  nearer  to  Newton’s, 
which,  reduced  to  this  fcale,  would  be  ,16750.  Newton’s  erred  in  the  quantities  of 
matter,  by  applying  the  folar  parallax  10  ,5  inftead  of  8 ,6. 


Account  of  two  Parhelia  obferved  Feb.  By  the  Rev.  Henry  Ussher,, D.  D.  LAv 

J\  T four  in  the  afternoon,  cn  my  way  from  Dublin  to  the  Obfervatory,  I remarked 
that  the  fun’s  light  was  uncommonly  pale,  and  1 faw  a corona  and  two  parhelia. 
The  parhelia  were  in  the  fun’s  almacantar,  having  the  prifmatic  colours,  the  red  be- 

ing: 
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ing  next  the  Tun : their  tails,  parallel  to  the  horizon,  were  about  a degree  and  a half 
long,  and  there  was  no  luminous  circle  parallel  to  the  horizon.  The  corona  in  which 
were  the  parhelia,  was  22°. .24'  in  femidiameter,  rather  elliptical,  the  longer  diameter 
tending  to  the  pole  of  the  dipping  needle. 

In  Dublin  the  corona  was  manifeftly  pri (marie,  but  in  the  clear  air  of  the  Obferva- 
tory  it  was  a vivid  white.  It  continued  vifible,  though  gradually  decaying,  for  thirty- 
rive  minutes,  and  was  at  length  oblcured  by  ragged  clouds  coming  with  the  wind  from 
W.  S.  W.  which  were  far  below  the  feat  of  the  parhelia.  A tempeftuous  night  fol- 
lowed ; and  the  barometer,  which  had  been  rifing,  began  to  fall  immediately,  and 
in  the  courfe  of  the  night  fell  eight  tenths  of  an  inch. 


An  Effay  towards  afeertaining  the  Population  of  Ireland.  By  Gervase  Parker  Bushe,  Efq. 

HjP’O  this  efiay  is  annexed  a paper  compiled  from  the  fiirvey  books  of  1788,  by 
which  it  appears  that  the  number  of  houfes  in  Ireland  in  the  year  1777,  was 
448,426;  in  1785,  474,322;  and  in  1788,  they  amounted  to  621,484.  Of  the 
latter  the  population  had  been  taken  in  .14,108  houfes,  and  amounted  to  87,895,  or 
nearly  6£  to  a houfe.  - 

Mr.  Bulhe  lays  he  has  difeovered  feveral  errors  in  this  paper,  particularly  that 
there  are  a great  number  of  houfes  fupprefied,  fo  that  the  houfes  may  be  prefumed  to 
amount  to  650,000,  and  if  thefe  contain  an  equal  number  with  the  houfes  whofc 
population  has  been  returned,  the  whole  number  of  inhabitants  may  be  computed  at 
4,040,000. 

According  to  Sir  W.  Petty’s  calculation,  the  houfes  in  1672  amounted  to  200,000, 
and  the  inhabitants  to  1, 100,000.  Mr.  Bulhe  thinks  there  mull  be  fome  error  in 
this  account,  as  the  increafe  could  not  poffibly  have  been  fo  rapid. 


Letter  of  Mons.  Pouget  to  Mr.  Kir  wan,  on  the  Condenfations  produced  by  the  Mixture  of 

Alkohol  with  Water. 

ON  examining  the  fpecific  gravities,  of  fluids,  and  the  proportions  of  the  aug- 
mentations of  denfity  produced  by  the  mixture  of  alkohol  and  water ; the  wri- 
ter conceived  the  hope  that  he  might  arrive  at  the  general  law  of  thefe  penetrations 
or  abforptions  of  one  liquor  by  another  ; and  in  confequence,  laid  the  plan  of  a very 
extenfive  courfe  of  experiments  on  the  fubjedt.  He  has  only  found  leilure  however 
to  execute  a few,  refpedting  mixtures  of  fpirit  of  wine  with  water,  of  which  he  gives 
the  following  account. 

He  found  a great  difficulty  on  fetting  out,  in  determining  the  fixed  point  from 
whence  the  purity  of  alkohol  fnould  be  reckoned.  This  is  well  known  to  be  a 
mixed  fluid,  and  no  certain  procefs  exifls  of  freeing  it  from  all  its  water,  and  leaving 
the  alkohol  pure  and  unchanged.  He  was  therefore  obliged  to  content  himfelf  with 
reducing  it  by  repeated  redli  ideations  to  a certain  ipecific  gravity,  which  was,  to 
water,  as  0,8199  to  1,  at  the  temperature  of  15  degrees  of  Reaumur’s  thermometer. 
In  his  mixtures  of  this  with  water,  he  always  fixed  the  proportions,  not  by  weight, 
but  by  bulk ; and  he  compofed  ten  mixtures,  the  firft  containing  nine  meafures  of 

alkohol 
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alkohol  and  one  of  water,  the  fecond,  8 and  2,  and  fo  on,  till  the  lad  had  only  one 
of  alkohol  to  9 of  water.  But  as  actual  meafures  are  uncertain,  he  always  employed 
the  balance  to  determine  the  known  fpecific  weights,  by  which  10,000  grains  of 
water  and  8199  of  alkohol,  formed  equal  volumes. 

After  all  thefe  mixtures  were  thoroughly  blended  and  cooled,  the  fpecific  weight 
was  found  by  the  hydroftatic  balance.  He  likewife  ufed  another  inftrument  which  he 
thought  ftill  more  accurate,  the  areometer  of  Fahrenheit.  T hat  which  he  employed 
was  of  copper,  about  three  cubic  inches  in  bulk,  furniihed  with  weights  of  the  fh ape 
of  an  olive,  of  equal  volume,  but  different  gravity,  which  might  be  conveyed  to  the 
bottom  of  the  inftrument  in  order  to  ballad  it. 

Knowing  the  real  or  phyfical  fpecific  gravities  of  mixtures  of  alkohol  and  water, 
taking  a medium  of  a great  number  of  obfervations  made  at  the  fame  temperature  of 
1 5 degrees,  and  comparing  them  with  the  fpecific  mathematical  gravities  calculated 
by  the  fimple  rule  of  mixture,  we  may  from  thence  derive  the  augmentation  of 
denfity,  or  diminution  of  volume  in  the  total  mafs  produced  by  the  mutual  penetration 
of  fluids.  For  calling  the  phyfical  fpecific  gravity  A,  the  mathematical  fpecific  gra- 
vity B,  the  number  of  meafures  compofing  the  total  mafs  n>  and  that  to  which  it  is 
reduced  by  the  effect  of  penetration  n-x,  it  is  evident,  fince  this  augmentation  of  den- 
fity does  not  diminifh  the  weight  of  the  total  mafs,-  that  n B — n—x  x A.  then 

x — x »,  or  making  n~  1,  — -r— J which  expreffes  the  diminutions  of  the  total 

volume,  or  the  quantities  of  fluid  abforbed  during  the  mixture. 

The  following  table  contains  the  refults  of  the  author’s  experiments,  in  which  the 
diminutions  of  the  total  volume  is  fuppofed  = 1 of  each  of  the  mixtures  calculated 
according  to  the  above  formula.  He  has  alfo  calculated  in  the  fame  manner  from 
the  experiments  of  M.  Briffon,  publifhed  in  Mem.  de  l’Acad.  des  Sciences  de 
Paris,  1769. 


According  to  my  experiments. 

Number  of  meafures. 

I Diminutions  of 
total  volume  = t. 

Of  Water. 

Of  Alkohol. 

1 

9 

0.0109 

2 

8 

0.0187 

3 

7 

0.0242 

4 

6 

0.0268 

5 

5 

0.0288  | 

6 

4 

0.0266 

7 

3 

0.0207 

8 

2 

0.0123 

9 

1 

0.0044 

rding . 
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According  to  M.  Brilfon’s  experiments. 

Number  of  meafures. 

Diminutions  of 
total  volume  1 . 

Of  Water. 

Of  Alkohol. 

1 

15 

0.0063 

<2 

14 

0,0115 

3 

*3 

0.01 57 

4 

12 

0.0189 

5 

1 1 

0.0215 

6 

10 

0.0235 

7 

9 

0.0251 

8 

8 

0.0257 

9 

7 

0.0243 

10 

6 

0.0217 

1 1 

5 

0.0189 

12 

4 

0.0144 

13 

3 

0.0099 

14 

2 

0.0057 

15 

1 

0.0021 

The  total  diminutions  are  lefs  in  M.  Briflon’s  experiments,  becaufe  his  alkohol  was 
lefs  dephlegmated. 

It  appears  from  thefe  tables  that  the  diminutions  of  volume  follow  a regular  pro- 
greflion,  the  greateft  anfwering  to  the  mixture  of  equal  parts,  and  the  reft  decreaftng 
towards  the  two  extreme  terms.  They  muft  therefore  be  determined  by  a general 
law,  which  the  writer  thus  attempts  to  explain. 

Confidering  the  alkohol  as  diffolved  by  the  water,  which  has  abforbed  and  retains 
a part  in  its  pores,  the  quantity  abforbed  muft  be  in  proportion  to  thofe  of  the  folvent 
and  the  folvend.  Thus,  in  a mixture  of  9 meafures  of  alkohol  with  one  of  water, 
this  meafure  of  water  will  abforb  a quantity  of  alkohol  as  9 ; in  one  of  8 alkohol 
and  2 water,  each  meafure  of  water  will  abforb  a quantity  as  8,  but  which  muft  be 
multiplied  by  2,  the  number  of  meafures  of  water,  to  obtain  the  total  diminution. 
By  confequence,  the  dimunitions  of  volume  of  each  mixture  will  be  to  each  other  in 
a ratio  compounded  of  the  number  of  meafures  of  alkohol  and  water  forming  it. 

Thus, 
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Thns,  i x 9,  4 x 8,  3 x 7,  \ x 6,  &c.  And  in  general,  taking  fox  conftant  the 
diminution  at  equal  parts,  and  calling  it  c , calling  alfo  the  total  number  of  meafures 
the  number  of  meafures  of  alkohol  in  any  mixture-*,  and  the  augmentation  of  denfity 

or  diminution  of  bulk  % , we  ihall  have,  c : z : : - x — : n— x x x and  2 z=  — x 

2 2 nz 

vx—x*.  or  making  n — 1,  4 c* — 4c*1.  According  to  this  formula  he  has  calculated 
the  augmentations  of  denfity  of  all  the  mixtures  of  the  above  tables,  taking  in  each 
the  term  which  anfwers  to  the  mixture  of  equal  parts  as  conftant.  It  turns  out  thus ; 


In  Table  1. 


In  Table  1. 


No-  Calculated  Diminutions.  No. 


Calculated  Diminutions, 


1 

2 

3 

4 

5 

6 

7 

8 

9 


0,0103 

0,0184 

0,0242 

0,0276 

0,0276 

0,0242 

0,0184 

0,0103 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

15 


• 0,0060 

-r— — 0,0  1 1 2 

0,0157 

— — 0,0193 

0,0221 

—  0,0241 

0,0253 


0,0253 
0,0241 
0,0221 
0,0193 
0,0157 
0,01  12 
0,0060 


Thefe  calculations  exactly  agree  with  the  writer’s  experiments,  and  alfo  thofe  of 
M.  Briflon,  for  all  mixtures  where  the  alkohol  is  in  greater  quantity  than  the  waters 
but  not  for  thofe  where  it  is  lefs.  Thefe  are  much  lefs  than  the  calculation  indicated, 
and  the  more  fo,  the  greater  the  proportion  of  water.  There  is  therefore  in  thefe 
cafes  a law  which  aCts  in  contradiction  to  the  firft,  and  oppofes  its  effect.  This  ne- 
gative caufe  is  probably  the  attraction  of  the  particles  of  water  to  each  other,  which 
oppofes  their  union  with  another  fubftance.  It  is  overcome  by  the  ftronger  affinity 
of  alkohol,  when  that  is  the  greater  or  an  equal  part  of  the  mals,  but  it  becomes 
adtive  when  the  water  is  in  the  greateft  proportion.  This  is  given  only  as*  a con- 
jecture, but  one  ftrengthened  by  fome  experiments;  particularly  a faCt  well  known  to 
dealers  in  fpirituous  liquors,  which  is,  the  extreme  difficulty  of  perfectly  combining  a 
little  fpirit  of  wine  with  thofe  which  are  too  weak. 

Although  the  author  has  not  difcovered  the  law  by  which  the  differences  of  aug- 
mentation take  place,  yet  as  he  has  eftablifhed  a formula  by  which  that  of  all  mixtures 
in  which  the  alkohol  is  at  leaft  half  of  the  mafs  may  be  calculated,  it  will  fuffice  for 
practical  purpofes,  as  all  the  brandies  and  lpirits  of  wine  in  commerce  are  more  fpiri- 
tuous than  equal  parts  of  his  alkohol  and  water.  Thus,  in  any  mixture  of  water  and 
alkohol,  the  number  of  parts  of  each  may  be  difcovered ; for  by  making. 

The  number  of  meafures  of  the  entire  mafs,  or  the  total  volume  - — 1 

That  of  meafures  of  alkohol  in  any  mixture  - — # 
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The  diminution  of  volume  of  the  mixture  at  equal  parts  found  by  experiment  = c 
The  diminution  of  volume  of  the  mixture  containing  x meafures  of  alkohol  is  by 
hypothefis  - - - — 4 cx — %cx% 

1 he  fpecific  weight  of  the  water  - - —a 

The  fpecific  weight  of  the  alkohol  - - zz  b 

The  fpecific  weight  of  the  unknown  mixture  - - ~y 

We  fhall  have,  fince  the  augmentation  of  denfity  makes  no  change  in  the  weight  of 
the  mafs,  1 — x >c  # -f*  bx  — 1 — 4 cx  T-  qcx1  x y * 

Equation  by  which  may  be  concluded  the  value  of  x,  or  the  proportion  of  alkohol, 
if  the  fpecific  gravity  of  the  mixture  be  known ; or  determine  this  fpecific  gravity, 
value  of  y,  if  the  proportions  of  alkohol  and  water  be  known. 


«-**-£+ ^+(r* 


4 O’ 


8ry 


>■5  y 


a — ax~\~bx 
y 1 — 40c  % 

and  making  a= 1,  £=0.8199,  c— 0.0288 

0.1801  , 1 </ 1 — y 

x «=  0.5  — +•  v — 

0.23047  0.11527 

1 — o.  1 80 1 X 

1 0.1  152^-j-O.l  152.x2’. 


H 


o.  1 80 1 


0.23047 


The  dilatations  of  mixtures  of  alkohol  and  water  in  different  temperatures  is  the 
next  point  to  be  confidered,  but  for  this  the  writer  has  found  no  certain  rule,  and 
leaves  it  to  be  determined  by  experiment  in  each  particular  cafe.-  However,  as  he 
has  found  that  the  dilatations  of  brandies,  the  fpecific  gravities  of  which  do  not  differ 
more  than  one  hundredth,  may  without  fenfible  error  be  confidered  as  fimilar  and 
proportional,  he  propoles  a mode  of  employing  an  areometer  and  thermometer  to- 
gether, and  uniting  the  two  inftruments  and  their  fcales,  fo  that  that  of  the  thermo- 
meter may  ferve  for  the  graduation  of  the  areometer. 


*Fb,  ughts  on  the  Hijlory  of  Alphabetical  Writing.  By  Michael  Kearney,  D.D. 

AFTER  nightly  mentioning  the  opinions  of  various  writers  on  this  fubjedt,  Dr. 

Kearney  proceeds  to  that  of  Dr.  Warburton,  who  thinks  that  pidture  writing, 
or  hieroglyphics,  firft  prevailed,  the  fign  at  firft  refembling  the  thing,  as  may  ftill 
be  obferved  in  fome  of  the  Chinefe  charadlers.  Monf.  Goguet,  in  his  Online  des 
Loix  et  des  Arts , &c.  conjedhires  that  the  next  ftep  was  made  by  the  introduction  of 
marks,  denoting  fyllables,  a mode  which  ftill  prevails  among  the  Ethiopians  and 
fome  Indian  nations.  Withthefe  conjedhires  Dr.  Kearney  agrees,  and  fupports  his 
opinion  with  the  following  reafons. 

“ It  terns  to  me,  that  it  may  be  accounted  for  in  this  manner:  we  cannot  fuppofe 
that  writing  was  improved  even  to  this  degree  of  excellence  before  language  wras  in 
Yome  meafure  cultivated : but  one  of  the  firft  artifices,  that  occurs  in  the  refinement 
of  language,  is  compofition  or  the  union  of  diftindt  words  in  the  formation  of  new 
terms,  which  the  increafed  wants  and  enlarged  ideas  of  men  in  the  progrefs  of  fo- 
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ciety  would  require.  To  exprefs  fuch  compound  founds,  the  marks  of  the  feveral 
conftituent  founds  would  be  joined  together.  It  was  foon  obferved,  that  many  of 
thefe  ingredient  founds  were  the  fame  with  others  non-fignificant,  that  has  occurred 
as  parts  of  uncompounded  words,  that  is,  as  fyllables : hence  was  eafiiy  fuggefted  the 
artifice  of  denoting  fuch  fyllabic  parts  by  diftinCt  marks  ; the  combination  and  varied 
arrangement  of  which  would  reprefent  the  numerous  words  of  language  compen- 
dioufly,  without  the  multitude  of  figns  which  verbal  notation  required.  To  this  fyl- 
labic alphabet,  it  appears  to  me,  that  one  entirely  compofed  of  confonants  fucceeded. 
The  mind  being  now  accuftomed  to  analyfis,  the  refolution  of  words  into  fyllables 
would  in  time  be  followed  by  that  of  fyllables  into  their  component  elements.  But 
the  variety  of  fyllabic  founds  chiefly  arifing  from  organic  articulations  or  confonants ; 
and  the  number  of  vowels  or  fimple  breathings  being  few,  men  would  be  contented 
to  give  marks  to  the  firft,  leaving  the  others  to  be  furnifhed  by  the  reader.  This 
conjecture  becomes  more  probable,  if,  according  to  the  opinion  of  Lord  Mon- 
boddo,  fyllables  in  the  primaeval  languages  contained,  each  only  one  confonant.  It 
is  alfo  fupported  by,  and  accounts  for  the  nature  of  the  Hebrew  and  fome  other 
oriental  alphabets,  which  have  no  characters  denoting  vowels,  the  Maforetic  punc- 
tuation being  novel.  In  all  the  weftern  alphabets  both  confonants  and  vowels  have 
letters  appropriated  to  them ; becaufe  the  art  of  writing  was  not  imported  from  Afia 
into  Europe,  until  the  want  of  vowel  marks  had  been  found  to  be  inconvenient. 
The  addition  of  fuch  marks  brought  this  wonderful  art  to  its  prefent  ftate  of  per- 
fection.” 


Brief  Strictures  on  certain  Objervations  of  Lord  Monboddo  refpeEling  the  Greek  Tenfes.  By 
Arthur  Browne,  LL.D.  F.T.C.  M.R.l.A. 

DR.  BROWNE  prefaces  his  differtation  by  an  explanation  of  the  precife  fenfe 
which  he  has  annexed  to  certain  terms. 

I.  Aorifts  or  Indefinites.  Dr.  Browne  calls  thole  tenfes  aorifis  in  which  the  verb 
does  not  exprefs  (though  it  may  fometimes  imply)  whether  the  aCtion  fignified  be 
perfected  or  imperfeCt. 

II.  Definite , by  which  is  meant  the  tenfe,  in  which  the  verb  exprelfes  the  perfec- 
tion of  the  aCtion. 

The  pofition  of  Lord  Monboddo  which  Dr.  Browne  controverts,  is,  cc  That  in  Greek 
the  feccnd  future  and  fecond  aorifi  mean  nothing  different  from  the  firft  tenfes  of  the  fame 
name , and  are  only  old  obfolete  prefents  and  preterimperfeCls  preferved  after  the  verb  was  mo~ 
dernifed  merely  to  vary  and  enrich  the  found  of  the  language .” 

Dr.  Browne’s  arguments  are  as  follow : 

i.  The  firft  aorift  has  much  more  frequently  a definite  meaning  than  the  fecond, 
which  appears  generally  to  be  ufed  indefinitely;  for  though,  as  in  Homer,  Book  X. 
1.  556,  s7tw  toov,  svo r,<rot  occurs,  wherein  tSov  appears  to  have  a definite  fignification, 
yet  fuch  inftances  are  comparatively  few.  The  firft  aorift  is  moft  frequently  ufed  as 
a paft  definite,  its  proper  meaning  therefore  being  of  a definite  nature,  it  cannot  be 
conlidered  as  properly  an  aorift. 

2.  Such  a definite  as  the  firft  aorift  was  wanting  in  the  Greek  language,  and  is  not 
fupplied  by  the  preterperfeCt,  for  Dr.  Clarke,  Mr.  Huntir.gfbrd,  and  Lord  Mon- 
boddo himfelf,  have  proved  that  the  tenfe,  ufually  called  in  Greek  the  preter  or  paft 
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perfect,  is  properly  a compound  of  the  paft  and  prefent,  implying  that  the  addon  has 
been  done  and  iiill  continues  to  be  done  : e.  g.  Ay.qn&£m<x,;,  thou  haft  proteded,  and 
doft  ftill  protect;  r fOau^axa?,  thou  haft  admired,  and  doft  ftill  admire.  It  is  clear, 
therefore,  that  there  ftill  remains  to  be  fought  fome  other  tenfe  to  exprefs  the  time 
of  the  performance  of  an  adion  which  was  perfected  at  a time  paft,  and  has  ceafed  to 
continue  ; nor  can  this  tenfe  be,  as  Dr.  Clarke  would  have  it,  the  preterpluperfed, 
that  denoting  an  adion  paft  and  perfeded  at  a time  antecedent  alfo  to  a paft  time  r 
therefore  no  other  tenfe  remaining,  it  is  probable  that  the  original  intention  of  the 
firft  aorift  was  to  exprefs  the  real  preterperfed  time  of  philofophic  grammar. 

3.  The  argument  is  ftill  farther  confirmed  by  Lord  Monboddo’s  extenfion  of  Dr. 
Clarke’s  theory  of  the  preterperfed.  Lord  Monboddo  allows  that  the  preterperfed 
cannot  exprefs  the  real  paft  perfed  time,  and  proceeds  to  fupply  the  deficiency,  by 
confidering  the  aorifts  ufed  indefinitely  and  indifcriminately  as  anfwering  the  purpofe: 
thefe  tenfes,  however,  in  the  meaning  by  him  aftigned  to  them,  fignify  only  the  paft 
indefinite,  and  he  has  not  pointed  out  any  tenfe  fignifying  the  paft  perfed ; he  mull 
therefore  either  mean,  that  there  is  in  nature  no  paft  perfed  (which  would  contra- 
dict his  own  divifion  of  the  paft  into  perled,  imperfed,  and  indefinite);  or  mult 
allow  that  he  has  omitted  to  fhcw  any  correfponding  tenfe  in  the  Greek  grammar. 

4.  The  fpeaking  of  an  adion  as  merely  paft,  i.  e.  indefinitely,  does,  not  exclude 

the  prefent.  “He  fpoke  well,”  does  not  imply  that  he  may  not  be  fpeaking  ftill. 

But  when  we  fay  “ he  has  been  a good  fpeaker,”  we  exclude  all  idea  of  the  prefent  l 
indefinites,  it  is  clear,  could  not  anfwer  the  purpofe. 

5.  Allowing  Lord  Monboddo’s  extenfion  of  Dr.  Clarke’s  theory  to  -be  too  re^- 

fined,  that  the  exceptions  to  Dr.  Clarke’s  explanation  of  the  prefer  perfect  are  as 
numerous  as  they  feem  to  be,  and  that  it  often  means  an  action  paft  and  difeon- 

tinued,  even  in  its  confequences ; in  this  cafe  it  is  diftinguifnable  from  the  firft 

aorift,  and  has  a peculiar  meaning  of  its  own ; the  preterperfed  meaning  an  adion 
lately  perfected,  the  firft  aorift  denoting  a tranfadion  which  took  place  feme 
time  ago.  Thus  Archimedes  cried  out  ivgwx,  becaufe  he  had  juft  at  that  moment 
folved  the  difficulty.  Neftor,  on  the  contrary,  ufed  ^uiXna-a,  (Iliad  i.  1.  261.)  when 
fpeaking  of  heroes  with  whom,  in  former  times>  he  had  been  converfant ; not  but 
that  there  are  fome  exceptions  to  this  rule,  e.  g.  II.  iii.  367,  368,  as  there  are  to 
Dr.  Clarke’s,  and  every  other  theory  on  the  fubjed. 

6.  There  is  another  perceptible  difference  between  the  two  aorifts,  the  firft  being 
generally  ufed  when  fpeaking  of  an  adion  that  has  been  often  done ; thus  in  the  be- 
ginning of  the  Memorabilia,  Xenophon  ufes  ttoXA^xi?  £0au^a<ra,  1 have  often  wondered. 
The  iecond  aorift  is  feldom  if  ever  ufed  to  denote  a frequentative ; for  though  Lord 
Monboddo  has  aftigned  to  it  this  office,  as  well  as  to  the  firft,  it  is  obfervable,  that 
from  the  latter  alone  he  draws  his  examples. 

From  what  has  been  faid  therefore,  it  appears,  that  the  Jeeond  aorift  is  the  only 
proper  indefinite ; that  when  ufed  as  a definite,  it  errs  from  its  original  ufe ; and  that 
it  is  doubtful  whether  it  ever  be  a definite  exprefsly,  though  it  may  be  fo  by  impli- 
cation. --That,  on  the  contrary,  the  primogenial  ufe  of  the  firft  aorift  is  to  exprefs  a 
paft  definite,  and  of  a peculiar  nature,  viz.  an  adion  totally  paft,  and  not  now  con- 
tinued.— T hat  the  Jetcnd  aorift , even  when  ufed  definitely,  only  Ihews  that  the  adion 
Was  perfected  at  a time  paft,  without  determining  when 3 whereas  the  firft  aonflr  in 
its  Uriel  and  proper  fignification,  implies  that  it  was  done  a confiderable  time  fince. 

—That 
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--•That  the  firft  aorift  is  ufed  as  a cumulative,  or  to  exprefs  the  frequency  of  an 
action,  fenies  feldom,  if  ever,  communicated  to  the  fecond  aorift.— And,  that  when- 
ever the  two  aorifts  feem  to  be  ufed  indifferently  as  paft  definites,  there  is  a beautiful 
contrail  intended  ; that  this  is  evident,  becaufe  the  firft  aorift  often  cannot  be  con- 
ftrued  without  the  aftiltance  of  an  auxiliary  verb,  whereas  the  fecond  always  can. 

Dr.  Browne  proceeds  briefly  to  conflder  the  two  future  tenfes ; and  obferves  upon 
Lord  Monboddo’s  aflertion,  “ that  the  Greeks  have  no  one  word  to  exprefs  the 
« future  perfedl  or  im  perfedl,,  that  both  futures  are  merely  indefinite,  and  that  though 
« they  could  exprefs  “ 1 fhall  write,”  by  ygoapu,  yet  that  if  they  wilhed  to  fay,  “I 
« fhall  be  writing,”  they  rauft  ufe  ygx<puv  ta-o^oa,  ufing  a circumlocution.” 

1.  The  fadl  is,  that  the  future  perfedl  is  very  frequently  indeed  exprefled  by  one 
word  in  the  infinitive,  v.  g.  II.  ii.  412.  2.  That  there  is  no  difficulty  in  finding 

inftances,  except  in  the  indicative  mood---that  the  reafon  why  inftances  are  rare  in 
the  indicative  is,  that  the  future  perfedl  of  the  indicative  can  fcarcely  occur,  except 
in  dialogue  or  oration,  and  that  in  the  dramatic  writers  it  is  exprefled  by  the  parti* 
eiple  and  genitive,  &c.  but  fcarcely  ever  by  the  circumlocution  which  Lord  Mon* 
boddo  defcribes.  3.  That  inftances  of  the  future  perfedl  fubjundlive  perpetually 
occur,  formed  by  the  fecond  future,  e.  g.  II.  i.  ote  xsv  toi  ace7r%f  % t<pnu>  and  alfis- 
Soph.  CEd.  Col.  1526. 


Evil  Effefts  of  Polythefm  on  the  Morals  of  the  Heathens.  By  a Toung  Gentleman  of  the 

Univerjity  of  Dublin. 

TH'S  writer  lays  down1  as  a bafis,  that  falfe  notions  of  the  Deity  will  ever  produce 
more  or  lcfs  immorality  in  our  lives.  This  he  proceeds  to  confirm  by  confih- 
dering  the  moral  eflfedls  which  the  popular  theology  of  the  heathens  was  calculated  to 
produce  Pol.t  eifm  he  fays,  ftrikes  at  the  ground  work  of  all  morality.  <c  With  the 
unity  of  God  the  immutability  and  permanence  of  moral  redlitude  is  immediately  con- 
nedted.  Where  is  the  permanence  or  immutability  of  virtue,  if  the  divine  will  be 
not  immutable  and  permanent  ? And  how  can  the  divine  will  be  immutable  or  per- 
manent, if  there  be  a pur  a, ity  of  Gods  ? Admit  a’ plurality  of  wills-,  and  a contrariety 
is  pcffible  : but  if  there  be  a contrariety,  not  only  the  uniformity  of  virtue  is  de- 
ftroyed,  but  the  fame  action  may  become  at  once  virtuous  and  vicious,  as  that  adtion 
may  to  one  divinity  be  agreeable  which  is  difpleafmg  to  another.” 

Our  author  then  proceeds  to  combat  Mr.  Hume’s  aflertion,  ft  that  polytheifm 
was  the  primary  religion  of  man,”  which  he  contends  was  impoffible,  if  the  creation 
of  a firft  man  be  true ; but  that  when  men  multiplied  in  the  earth,  different  men. 
formed  different  conceptions  of  the  Deity,  and  fancied  gods  agreeable  to  their 
various  inclinations. 


Account  of  a.  Singular  Cufiom  at  Metelin , with  feme  Corfefhtres  cn  the  Antiquity  cf  its 
Origin.  By  J.a ru as  Earl  c/Gha!u.emont. 

TORD  Charlemont  tells  us,  the  women  in  Metelin  feem-  to  arrogate  to 
a themfeives  the  departments  and  privileges  of  men.  'i  he  eldeft  daughters 
here  inherit,  and  the  fons  are  portioned  with  fmali  dowers,  or  turned  out  to  feek  their' 
fortunes..  If  a man  has  two  daughters,  the  eldeft  is  entitled  to  her  mother’s  pofleffions  ; 

the 
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the  fecond  does  not  inherit  any  thing.  She  is  ftyled  a Calogria,  which  properly  fig- 
nifies  a religious  woman  or  nun,  and  ferves  her  After  as  a menial  fervant,  and  wears 
a habit  peculiar  to  her  ftation  ; a fort  of  monaftic  drefs,  coarfe,  and  of  dark  brown. 
The  advantage  fhe  enjoys  over  her  filler  is,  that  the  eider  before  marriage,  is  never 
permitted  to  go  abroad,  or  fee  any  man,  her  neareft  relations  excepted  > but  the 
Calogria  is  at  perfect  liberty.  On  the  contrary,  after  the  filter  is  married  fhe  enjoys 
every  liberty,  the  family  fortune  is  her’s,  which  fhe  fpends  as  fhe  pleafes,  her 
hufband,  father,  and  mother  are  dependent  upon  her,  and  the  Calogria  is  treated 
as  a fervant.  The  ill  effects  of  this  cuftom  does  not  end  here.  The  father  and 
mother  have  to  ftruggle  to  gain  a fecond  fortune,  and  if  they  have  a third  daugh- 
ter, this  they  are  obliged  to  give  to  her,  and  the  fourth  daughter,  if  there  be  one, 
becomes  her  Calogria,  and  fo  on  alternately.  A manageable  daughter  can  compel 
her  father  to  procure  her  a hufband,  and  it  is  not  uncommon  to  fee  a father  and 
mother  reduced  to  indigence,  while  the  daughter  lives  in  affluence. 

The  fons,  as  foon  as  they  are  of  an  age  to  gain  a livelihood,  are  turned  out,  and 
reduced  to  live  by  their  labour,  ’till  they  have  got  together  fome  competency,  and 
then  they  marry  and  are  henpecked  in  their  turn.  There  are  few  who  break  through 
thefe  cuftoms,  and  thofe  are  looked  on  as  men  of  a criminal  difpofition,  and  deferters 
of  their  country’s  cuftom. 

Lord  Charlemont  was  informed  of  thefe  extraordinary  particulars  by  the  French 
conful,  and  his  own  obfervations  of  the  deportment  of  the  ladies  evince  the  truth 
of  them.  The  women  in  general  affume  a manly  air,  they  ride  a horfe  aftride, 
while  the  men  fit  fideways : and  his  lordfhip  was  informed  that  the  hufband  is  moftly 
diftinguifhed  by  his  wife’s  family  name.  The  women  have  town  and  country 
houfes,  in  which  the  hulband  dare  not  interfere ; have  fervants  of  their  own,  and  the 
hufband  in  every  circumftance  appear  only  as  the  wife’s  domeftic.  They  have  a 
tradition  on  the  ifland,  that  it  was  formerly  inhabited  by  Amazons.  Sappho,  who 
was  a native  of  this  ifland,  is  faid  to  have  had  manly  inclinations.  Thefe  lordly 
ladies  are  handfome  in  fpite  of  their  drefs,  which  is  difadvantageous,  and  are  not 
diftinguifhed  by  any  thing  fo  univerfally,  as  by  the  haughty  and  difdainful  air  with 
which  they  feem  to  look  down  on  all  mankind,  as  creatures  of  an  inferior  nature. 

His  lordfhip  fays,  he  has  carefully  examined  if  any  fimilar  ufage  exifted  in  ancient 
times,  and  at  length  he  found  in  Herodotus-  an  account  of  a cuftom  of  the  Lycians 
which  bears  a ftrong  refemblance.  Book  I.  Sedft.  2,  he  fays  the  Lycians  call  them- 
felves  by  the  names  of  their  mothers,  and  not  their  fathers.  If  any  one  afks  his 
neighbour  who  he  is,  to  defcribe  himfelf,  he  recites  his  mother’s  genealogy.  If  a 
gentlewoman  marries  a (lave,  her  iffue  is  noble,  but  if  a citizen  or  even  the  firft  amon°- 
them  take  to  wife  a common  woman,  or  a concubine,  the  children  are  degraded  and 
ignoble.  Plutarch  mentions  this  cuftom  in  his  treatife  on  the  virtues  of  women. 
Lord  Charlemont  from  this  ftriking  refemblance  endeavoured  to  find  out  fome  autho- 
rity for  the  peopling  this  ifland,  from  Lycia,  but  could  trace  no  fuch  origin.  But 
from  a paffage  in  Diodorus  Siculus  tom.  i,  v.  5,  he  thinks  he  can  trace  a remote 
fource  for  the  ufage  in  queftion.  This  cuftom  is  mentioned  by  Monf,  de  Guys  in  his 
Voyage  Litter aire. 
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Obfervations  on  the  Defcription  of  the  'Theatre  of  Saguntum , as  given  by  Emanuel  Martin 
Dean  of  Alic ant.  By  the  Right  Honourable  William  Conyngham. 

AS  the  defcription  of  that  of  Saguntum  given  by  Emanuel  Marti,  the  Dean  of 
Alicant,  and  publifhed  amongft  his  letters  at  the  beginning  of  this  century  has 
been  inferted  in  the  work  of  Monfaucon,  and  quoted  in  the  laft  Tour  through  Spain 
by  Don  Antonio  Ponz,  as  the  moft  accurate  and  fatisfa&ory  account  given  to  the 
public  of  an  ancient  theatre,  Mr.  Conyngham  fays,  it  may  not  be  an  unacceptable 
prefent  to  the  Academy  to  lay  before  them  fome  obfervations  on  the  defcriprion  of 
it  given  by  Dean  Marti  in  the  9th  letter  of  his  4th  book. 

The  Dean  feems  to  have  fallen  into  the  common  error  of  thofe  who  adopt  a fyftem. 
Being  perfuaded  that  this  theatre  was  a Roman  work,  he  previoufly  determined  what 
ought  to  be  the  difpofition  of  every  part,  as  defcribed  by  Vitruvius;  and  adapting 
all  his  obfervations  to  thole  rules,  he  faw  nothing  but  what  correfponded  with  his 
fyftem. 

This  theatre  is  fituated  on  the  north-eaft  declination  of  the  hill  on  which  the  re- 
nowned citadel  of  Saguntum  is  fituated,  where  “ Eminet  excelfo  confurgens  colle  Saguntos,” 
and  within  one  hundred  and  twenty  yards  of  the  wall.  Advantage  is  taken  of  the 
ground  for  the  difpofition  of  the  feats : the  feveral  approaches  from  the  town  and  en- 
trances to  the  feats  are  contrived  with  great  ingenuity,  and  fo  difpofed  as  to  afford  a 
convenient  admiflion,  without  incurring  great  expence  in  levelling  and  working  the 
rock  upon  which  it  is  founded. 

This  theatre  is  built  entirely  of  limeftone  in  even  courles  of  from  feven  to  eight 
inches  thick  without  any  mixture  of  bricks.  No  ornament  of  architecture  whatever 
appears  to  have  been  made  life  of  on  the  outfide,  nor  in  the  part  of  the  theatre  al- 
lotted to  the  fpeCtators,  though  probably  the  whole  on  the  infide  was  covered  with 
cut  ftone,  if  not  with  marble,  and  the  fcena  ornamented  with  columns,  of  which  how- 
ever no  remains  appear. 

Dean  Marti  fays  the  diameter  of  the  orcheftra  is  ninety-fix  palms,  or  fixty-fix  feet 
Fnglifh ; but  in  this  he  muft  include  the  firft  bench,  the  orcheffra  being  only  fifty- 
eight,  and  the  bench  four  feet  broad:  he  is  midaken  greatly  in  the  meafurement 
acrofs  the  whole  from  angle  to  angle,  by  him  ftated  to  be  three  hundred  and  thirty 
palms,  or  two  hundred  and  twenty-fix  feet  and  eleven-twelfths  Englifh.  The  dia- 
meter from  angle  to  angle  is  two  hundred  and  eighty  three  feet,  and  confequently 
from  the  conftruCtion  of  the  theatre  the  exterior  femicircle,  including  the  platform 
that  communicated  to  the  corridor  leading  to  the  benches  of  the  people,  was  four 
hundred  and  fifty-three  feet  fix  inches,  that  is,  a diameter  and  a half  and  twice  the 
fourth  part  of  a diameter  of  the  orcbeftra.  Where  the  Dean  found  a femicircle  of 
five  hundred  and  fixty-four  palms,  or  three  hundred  and  eighty-feven  feet  and  an  half 
Englifh,  I cannot  conjecture.  The  height  that  he  affigns  to  the  lurnma  cavea  is  one 
hundred  and  thirty-three  palms  and  an  half,  or  ninety-two  feet  eleven-twelfths,  and 
to  the  top  of  the  upper  wall  one  hundred  and  forty- four  palms  and  an  half,  or  one 
hundred  feet  and  an  half.  This  varies  very  confiderably  from  my  meafurement, 
which  is  only  feventy-one  feet ; but  part  of  the  upper  wail  is  deftroyed. 

He  is  evidently  miftaken  when  he  afferts  that  there  are  fourteen  benches  appro- 
priated to  the  knights ; this  is  a finking  circumftance  in  which,  the  conftruCtion  of 
this  theatre  difagrees  with  the  rules  for  the  Roman  theatre. 


Mr. 
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Mr.  Conyngham  obferved  a particularity  which  is  not  taken  notice  of  by  the  Dean. 
On  the  top  of  die  principal  precindio  there  are  feveral  grooves  cut  in  the  done,  of 
about  one  foot  fix  inches  broad,  placed  two  and  two,  at  two  feet  afunder,  and  alter-- 
nately  between  the  vomitoria.  Might  they  not  then  be  deftined  to  receive  the  vafes, 
mentioned  by  Vitruvius,  as  neceffary  for  increafing  the  found  of  the  voice,  and  which 
he  direds  to  be"  plated  in  the  middle  of  the  height,  which  here  exadly  correfponds, 
the  top  of  the  precindio  being  thirty-two  feet  nine  inches  from  the  orcheftra,  the 
probable  half  of  the  heighth  when  the  outfide  wall  was  entire. 

It  is  to  be  obferved,  however,  that  Vitruvius  direds  thirteen  cells  at  twelve  equal 
.diftances,  but  here  there  are  only  nine.  Dean  Marti  fays  there  are  feven  ftairs  com- 
municating from  the  orchefira  upwards;  this  I could  not  perceive,  as  the  benches 
are  fo  ruined  it  is  not  eafy  to  difeover  where  there  were  and  where  there  were  not  ftairs. 

There  is  one  window  on  eaclv  fide,  next  the  feena,  which  gives  light  to  rooms 
under  the  l'umma  cavea,  and  two  doors,  which  lead  to  thefe  and  other  detached 
rooms.  Here  it  may  be  proper  to  obferve  the  contrivance  of  the  architect  in  ma- 
naging the  feveral  approaches  on  the  fide  of  the  hill,  which  are  fupported  by  walls 
and  entrances  made  to  the  theatre,  to  communicate  in  the  moft  convenient  manner 
poftible.  Thefe  entrances  are  uniformly  contrived  to  give  admilfion  on  the  level  of 
the  uppermoft  bench  of  the  feveral  clafies,  with  ftairs  defeending  to  the  precindio, 
which  leparates  each  clafs  from  that  immediately  adjoining  and  below : a convincing 
proof  that  die  two  firft  clafies  of  benches  were  not  intended  for  one  and  the  fame 
order  of  citizens. 

Thefe  two  main  entrances  on  each  fide  have  communications  with  each  other  of 
ten  feet  wide,  at  thirty-eight  feet  fix  inches  diftant  from  the  outfide  of  the  theatre. 
On  the  eaft  fide  there  is  a double  communication  between  thefe  corridors,  which  ap- 
pears to  have  been  occafioned  by  the  form  of  the  hill. 

Another  circumftance  diftingui firing  this  from  the  Roman  theatres  is,  that  the  or- 
cheftra is  not  divided  in  cunei,  but  thews  two  rows  of  places  in  its  circumference  of 
extraordinary  breadth,  and  which  being  only  one  foot  in  heighth  and  too  low  for 
fitting  were  probably  appropriated  to  the  chairs  of  the  magiftrates  and  other  dif- 
tinguifhed  perlons. 

The  conftrudion  and  fituation  of  this  theatre  bear  a ftriking  refemblance  to  that 
of  Athens,  which  Paufanius  tells  us  communicated  to  the  Acropolis  by  a cave.  That 
citadel  towered  upon  a hill  extended  nearly  eaft  and  weft  like  this  of  Saguntum  ; to 
the  north,  with  a little  inclination  to  the  eaft,  was  fituated  the  theatre  of  Bacchus, 
which  appears  by  the  meafurement  of  Le  Roi  to  have  been  nearly  of  the  fame  di- 
mentions  with  this;  and  Monfieur  de  Choifeuil,  in  the  Voyage  Pittorefque  de  la 
Greece,  informs  us,  that  the  theatre  at  Sparta  was  fituated  in  the  fame  manner,  and 
almoft  all  the  theatres  that  he  met  with  in  Greece. 

The  divifion  of  the  benches  in  this  theatre,  totally  different  from  the  theatres  of 
Pornpey,  Marcellus  and  Pola,  correfponds  with  that  of  the  Grecians,  as  well  as 
with  thofe  of  Taormina  and  Syracufe  : and  though  the  original  conftrudion  of  it, 
which  .is  evidently  upon  the  plan  laid  down  by  Vitruvius  as  charaderiftical  of  the 
Roman  theatres,  (that  is,  of  being  determined  by  the  difpofition  of  four  equilateral 
triangles,  and  differing  from  the  Grecian  theatres,  determining,  according  to  him, 
by  three  fquares  inferibed  in  a circle  whofe  diameter  is  equal  to  that  of  the  orcheftra) 
would  feem  to  refer  the  building  of  this  theatre  of  Saguntum  to  the  tera  of  the  Ro- 
man 
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man  fettlements  in  Spain  ; yet  there  are  not  wanting  reafons  for  doubting  the  validity 
of  this  argument,  fince  the  plans  that  have  been  lately  published  of  the  theatres  in 
Sicily  convince  us  that  this  rule  was  not  peculiar  to  the  Roman  theatres.  It  may, 
therefore,  be  thought  perhaps  of  a date  much  earlier,  and  of  Grecian  ftruclure,  as  it 
cannot  -veil  be  fuppofed  that  a Grecian  colony,  powerful  as  the  Saguntines,  who  re- 
filled the  whole  ftrength  of  the  Carthaginians  during  a fiege  of  eight  months,  would 
be  lefs  inclined  to  public  amufement,  and  lefs  fplendid  in  their  preparations  for  them, 
than  the  numberlefs  colonies  fettled  in  Sicily,  in  each  of  which  a theatre  feems  to 
have  been  a necelfary  building,  not  only  for  their  amufements  but  for  every  purpofe 
of  the  public  alfemblies  of  the  people. 


Letter  from  the  Right  Honour o.hle  W.  Conyngham , being  an  Appendix  to  the  above. 


MR.  CONYNGHAM  has  in  fupport  of  his  former  opinion,  given  the  following 
meafurement. 

The  relative  meafurements  are  as  follow  : 


Semi-diameter  of  the  enterior  circle  of  the  Theatre  of  Athens 


Extent  of  fcena  at  Athens 

at  Saguntum 

Return  of  Scena  at  Athens 

at  Saguntum 


of  Saguntum 


Upper  portico  including  infide  wall  at  Athens 

at  Saguntum 

Width  of  benches  of  people  at  Athens 

at  Saguntum 

Principle  Precinftio  at  Athens 

at  Saguntum 

Next  divifion  of  benches  at  Athens 

at  Saguntum 


Total  femi-diameter  at  Athens 

at  Saguntum 


Feet.  Inch. 

35  00 
29  00 

117  1 

1 18  00 
2 5 r 

21  4 

1 3 6 

14  6 

29  00 

23  3 

8 6 
8 6 
14  10 

14  9 

124  4 

122  7 


And  concludes  “ fome  difference  appears  by  a larger  fpace  being  allotted  to  the 
benches  of  the  people  in  the  Theatre  of  Athens,  and  being  conftructed  on  a larger 
circle  it  makes  a fcena  recejfor , but  by  the  three  femi-circles' infcribed  on  the  fcena  at 
Saguntum  this  muff  have  appeared  confiderably  larger  than  that  of  the  former.---The 
general  difpofition  is  however  evidently  the  fame,  and  appearing  to  be  inconfiftent 
with  the  rules  laid  down  by  Vitruvius  for  the  conffruction  and  arrangement  of  the 
Greek  theatres,  it  feems  to  be  an  argument  in  favour  of  thofe  travellers  who  fuppofe 
this  to  be  the  theatre  built  by  Elerodes  Atticus,  and  not  the  ancient  theatre  of 
Bacchus.” 


3 0. 
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Letter  from  Mr.  William  Beauford,  A.B.  concerning  Ptolemy's  Account  of  Ireland, 

T'HE  account  given  of  Ireland  by  Ptolemy  the  geographer,  has  on  one  fide  been 
fuppofed  to  have  not  the  leaft  foundation  in  truth,  and  on  the  other,  to  be  an 
accurate  record  of  ail  the  nations  then  inhabiting  that  ifland.  Mr.  Beauford  takes  a 
middle  opinion,  and  fuppofes  that  it  was  derived  from  the  information  of  mariners 
and  merchants,  who  were  acquainted  with  the  coafts  and  maritime  parts,  but  knew 
little  or  nothing  of  the  interior  of  the  country.  To  fuch  parts,  therefore,  Ptolemy’s 
names  only  belong,  and  he  will  be  found  to  have  given  them  and  the  fttuations  of 
places  more  accurately  than  is  imagined,  except  that  the  latitudes  and  longitudes  are 
wrong. 

Ireland  is  by  Ptolemy  denominated  Iovsp^x,  and  by  Strabo  I£p?,  which  is  agreeable 
to  the  name  given  it  by  the  natives  from  the  remoteft  periods,  who  always  diftin- 
guifhed  their  country  by  the  denominations  of  Eirean , Erin,  or  Ibh  Eirean , pronounced 
like  Ow  Erin  or  Jov  Erin.  He  begins  his  defcription  with  the  northern  coafts,  anil 
firft  mentions  the 

Bopsiov  ay.pov,  or  northern  promontory,  which  is  the  prefent  north  cape,  in  the  county 
of  Donegal. 

Ovsmxviov  xxpcv  feems  to  be  the  Bhen  nigh  nion  of  the  Irifh,  pronounced  nearly  Ven- 
nicnion,  being  the  moft  northern  headland  of  Innis  Owen,  in  the  county  of  Donegal. 
OuJoua  7 roj.  £x(3<jAcu  feems  to  be  Lough  Foyle,  the  Loch  Faibhail  of  the  Irifh. 

Apytlx  7 roj.  £xj3oA«i,  or  mouth  of  the  White  River,  probably  is  the  Abhan  Ban  of  the 
Irifh,  the  prefent  river  Ban,  in  the  county  of  Antrim. 

'Poj3oycW  uxpov,  made  by  Ptolemy  the  moft  eaftern  point  on.  the  north  coaft,  was 
probably  Fair  Head,  in  the  county  of  Antrim,  the  Riabhachdagh , or  fair  cape  of  the 
Irifh.  ■^P’" 

He  proceeds  to  fay,  that  on  the  weft  of  this  dwell  the  Venicnii,  and  that  others 
on  the  eaft  were  the  Robogdii.  Here  he  feems  not  to  have  obtained  the  country  name 
of  the  people,  but  to  have  denominated  them  from  the  neighbouring  capes. 

Ptolemy  then  paftes  to  the  weftern  coaft,  beginning  as  before  with  the  north  cape. 
Paoujou  t roj.  wfioXcu.  This,  which  he  places  on  the  fame  latitude  with  the  Vennic- 
nium  cape,  but  with  a more  weftern  longitude,  was  probably  the  Abhuin  Reabhlan- 
gadb  of  the  Irifh,  the  prefent  mouth  of  the  river  Ern. 

Nxyvdla,  ttoAk  £7no-«po?.  No  fuch  city  as  this  is  mentioned  by  the  Irifh  writers.  By 
its  latitude  and  longitude  it  ought  to  be  fttuated  in  the  barony  of  Carbury,  and  county 
of  Sligo. 

Ai(3oiou  noj.  £>cj3oAai.  This  river  feems  to  be  the  Cluidh , Cluidhean , or  Cluibbagh  of 
the  Irifh,  the  prefent  Clew  bay,  in  the  county  of  Mayo. 

Au<ro(3 a ttoI.  £>cf3oAa»,  feems  to  be  the  Abfidbe  or  Abhanfidhe  of  the  Irifh,  the  prefent 
bay  of  Galway. 

Xwov  ttoI.  £x(3oAai,  was  certainly  the  Seanan  of  the  Irifh,  the  prefent  Shannon. 

Aoup  ttoI.  £>cj3oAai,  was  probably  the  bay  of  Dingle;  but  the  old  Irifh  name  is  loft. 
hpi/ou  7 roj.  £k( 3oAai,  was  Abhuin  lbb  Earnan  of  the  Irifh,  the  prefent  Bear-haven.  - 
NoIjov  cotpov,  or  fouthern  promontory,  was  probably  ihe  Ben  Moifaimh  Beallen  and 
Mullobhagbagb  of  the  Irifh,  the  prefent  Mizen-head. 

Of  the  people  inhabiting  the  weftern  coaft,  Ptolemy  fays,  that  after  the  Vennicnii, 
dwell  the 
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EpSim.  Thefe  were  the  northern  Ernai,  or  Eir  Gall  of  the  Irifh,  and  the  ancient 
inhabitants  of  Eir  Dunnagh  or  Dal  Eirnagh , called  in  the  Ulfter  annals  Dalmriar.s , 
comprehending  the  counties  of  Donegal,  Fermanagh,  Leitrim,  and  Rofcommon. 
Thefe  were  tribes  of  the  Fir  Eolga , and  are  by  fome  learned  men  fuppofed  to  have 
been  of  Gothic  and  Germanic  origin,  fettled  in  Ireland  before  the  Chriftian  aera. 

N ayvoftoti  were  the  inhabitants  of  the  barony  of  Carbury,  in  the  county  of  Sligo. 

Avlcpot  were  evidently  the  ancient  inhabitants  of  the  Ibh  Errus , the  prefent  barony 
of  Erris,  in  the  county  of  Mayo. 

ra.yyix.voi.  The  Romans  probably  denominated  thefe  people  from  their  principal 
headland,  in  Irifh  Cean  Gibhne , pronounced  Kan  Ganne,  that  is.  Dog’s  Head,  the 
prefent  name.  They  were  therefore  the  ancient  inhabitants  of  Conmacnemarra,  in 
Galway. 

Ou£Ai(3opoi,  denominated  from  their  headland,  in  Irifh  Beal  Ibh  Eiragh ; the  people 
about  Kerry  Head. 

Ptolemy  now  doubles  Notium  Prom,  and  defcribes  the  fouthern  coafls  on  the  Ver- 
givian  ocean. 

Aa(3 pova.  ?ro1.  ty.(3o\<zt.  This  was  probably  the  Diibh  Riannagh  and  Abham  mor  of  the 
Irifh,  now  Blackwater  or  Youghal  river. 

Bpiyov  (Ed.  Pal.  Bxpyov)  no}.  £xj3oAxi.  Appears  to  be  the  Abhan  Barragh  or  Berbhagh 
of  the  Irifh,  and  the  mouth  of  the  prefent  Barrow. 

I spov  A xpov,  or  Sacred  Promontory,  was  called  in  Irifh  Cean  Grian  Cradh , now 
Greenore  Point. 

Of  the  inhabitants  of  the  eaft,  Ptolemy  places  next  to  the  Ouellaboroi,  the 

Otmpot  (Pal.  Ed.Ioui/woj);  probably  the  IbhEaragh  of  the  Irifh,  the  ancient  inhabitants 
about  Bear-haven,  and  the  fouthern  parts  of  Kerry,  and  a part  of  the  fouthern  Ernai. 

OmSiou.  The  ancient  name  of  this  diftridt  is  loft,  but  they  were  probably  the  in- 
habitants of  the  fouthern  parts  of  the  county  of  Cork. 

BpiyuvTss.  No  fuch  name  is  mentioned  by  the  Irifh,  whence  the  Romans  probably 
denominated  them  from  their  neighbouring  river  Brigus  or  Bargus.  They  feem  to 
be  the  ancient  inhabitants  of  the  county  of  Waterford,  called  by  the  Irifh  Hy  Breoghan , 
and  the  inhabitants,  Breaghnach  or  Breoghnach , Britons.  That  thefe  were  aboriginally 
Britons  is  in  fome  meafure  evinced  from  the  mountains  near  which  they  dwelt,  being 
to  this  day  named  Cummer agh,  or  Welfh. 

Of  the  eaftern  coaft,  Ptolemy  gives  the  following  enumeration  from  the  Sacred 
Promontory. 

M oSovov  7 to].  £xj3oA «j  ; the  Abhuin  Maidoc  of  the  Irifh,  the  prefent  Slany  and  harbour 
of  Wexford, 

Mxi/x7nx  7roAi?.  Modern  writers  have  not  been  able  to  afcertain  the  true  flotation 
of  this  city,  placing  it  at  Waterford,  Wexford,  or  Wicklow.  It  was  probably  fome- 
where  on  the  river  of  W exford. 

O(3oxx  tto\.  £k(3oA<*>.  This  river  is  hill  called  in  Irifh  Oboca  or  Ovoca,  the  prefent 
river  of  Arklow.. 

E(3a«>»  ttoAk.  By  the  comparative  latitude  given  to  this  city  in  Ptolemy,  it  was 
between  the  rivers  Arldow  and  Boyne,  the  fituation  of  Rufh  harbour,  and  may  have 
been  Luik.  Eblana  has  generally  palled  for  Dublin,  the  Irifh  Eubhleana.  But  the 
word  is  probably  of  Teutonic  origin,  for  the  true  indigenous  name  of  Dublin  has 
ulwrays  been,  as  at  prefent,  Blcxli , or  Ballicleaih. 

3 On 


Bovo-jwiii 
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BovovivSes,  7 -o],  £}tf3o*«j  ; evidently  the  Abhan  Boand  or  Abhuin  Bouind  of  the  Irifh,  the 
prefent  river  Boyne. 

I<r«j!*woi/  coipov,  thought  to  be  St.  John’s  Point,  in  the  county  of  Down. 

Ouu/Jipio;  7rol.  £xj3oAai ; probably  the  Abhan  Daragh  or  Loch  Cnan  of  the  Irifn,  the 
prefent  bay  of  Strangford. 

Aoyix  7ro\.  iy.fiokcci ; probably  the  Loch  Guis  or  Bella  Fear/ad  of  the  Irifh,  the  prefent 
bay  of  Carrickfergus. 

Ptolemy  next  fpeaks  of  the  people  inhabiting  the  eaftern  coaft,  in  doing  which  he 
returns  from  the  north  towards  the  fouth. 

Aapvioi,  Pal.  Axpii/ot ; probably  the  ancient  inhabitants  of  the  Irifh  Dairanii , Daire - 
calgaicy  Dal  Rieta,  Dal  na  Ruiahe , and  Dalraida,  the  fouthern  parts  of  the  county  of 
Antrim. 

O’joAoui/tioi.  Thefe  feem  to  be  the  ancient  inhabitants  of  Ulagh,  Uladh , or  XJlidiay 
the  prefent  county  of  Down. 

BAai/ioi,  Pal.  E(3a«i/oj.  The  inhabitants  of  the  Irifh  Almeanna  or  Almain , contain- 
ing the  coafts  from  the  Boyne  to  the  Liffey.  This  diftrid  was  alfo  called  Adbh 
Leanna. 

Kauxoi.  Thefe  were  the  inhabitants  of  Atha  Cuachdagh  or  Atacdiiy  the  maritime 
parts  of  the  county  of  Dublin  fouth  of  the  Liffey. 

Ma.vtt.Tnoi,  feem  to  be  the  inhabitants  of  Acibh  Mantann  or  Ibh  Garchon,  a maritime 
diftrid  near  Wicklow. 

KopioAoi  V7 np  tou?  Probably  the  Carimandii  of  Ibh  German , a maritime 

diftrid  near  Wexford.  . They  were  alfo  named  Martinii  and  Mcragh , and  were  pro-  * 
bably  Britons. 

Ptolemy,  having  thus  finifhed  his  defcription  of  the  maritime  coafts,  proceeds  to 
the  inland  towns. 

Piyia  appears  by  its  lat.  and  long,  to  be  Eamania  or  Eamhan,  near  Armagh,  at 
prefent  called  Rath  A Eavan , or  the  fort  of  Navan. 

P«»(3a,  Reban  on  the  Barrow,  near  Athy. 

A afcpoi  is  evidently  the  celebrated  Tara  or  Teambra , called  alfo  Labhradh. 

MaxoAixoi',  probably  the  Cancora  of  the  Irifh,  near  Kilaloe. 

'Ete pet  Piyix,  another  Iiigia.  From  its  fituation  feems  to  be  the  Croghan  of  the  Irifh, 
the  ancient  capital  of  Connaught,  between  Boyle  and  Elphin,  in  Rofcommon.  There 
are  (fill  remaining  a rath  and  an  ancient  cemetery,  called  by  the  natives  Riohgh  na 

Righ. 

A ouvov,  feems  to  have  been  Dunnamaes , in  the  Queen’s  county. 

I ovpvi;,  Pal.  If pw?,  is  thought  to  be  Cahir , in  the  county  of  Limerick. 

Ptolemy  next  fpeaks  of  the  iflands  which  furround  Ireland,  among  which  he  in- 
cludes feveral  of  the  weftern  iflands,  under  the  name  of  E(3ovpu.  The  reft  are, 

P*xim,  Rachlin  or  Raghlin , on  the  coaft  of  Antrim, 

Mov  N nc-oc,  evidently  the  Ille  of  Anglefea,  though  brought  too  near  the  coaft  of 
Ireland. 

EiJpou,  Pal.  Olpov,  llippofed  to  be  Beg  Eri,  on  the  coaft  of  Wexford. 

A»^cy,  Lambey , on  the  coaft  of  the  county  of  Dublin. 


A Memoir 


A Memoir  resetting  the  Antiquities  of  the  Church  of  Killoffy , in  the  County  of  Kil- 
darewith  fome  Conjectures  on  the  Origin  of  the  Ancient  Irijh  Churches.  By  Mr. 

W.  Beauford,  A.  B. 

The  tower  of  the  parifli  church  of  Killoffy  is  round,  founded  on  a fquare  baft, 
nearly  half  of  the  prefent  height,  each  fide  terminating  in  a pediment  or  trian- 
gle of  equal  altitude,  from  one  of  which  proceeded  the  ftone  roof  of  the  old  chinch. 
This  conftruCtion  is  fuppofed  to  be  unique  in  thefe  iflands  ; but  in  the  ifland  of  Zante 
is,  or  was  lately,  a Greek  church  exaCtly  on  the  fame  plan ; alfo  others  in  the  various 
parts  of  the  Levant.  The  infulated  round  tower,  and  the  fmall  old  churches  with  the 
ftone  roofs  and  circular  arches  difcovered  in  Ireland,  and  thole  in  England  t ailed 
Saxon,  as  well  as  thofe  in  Spain  named  Mofarabic,  greatly  refemble  each  other,  and 
are  probably  all  after  the  model  of  the  Greek  architecture  in  its  decline.  This  archi- 
tecture was  introduced  as  early  as  the  middle  of  the  feventh  century  among  the  Anglo 
Saxons  by  Greeks,  who  followed  Theodorus  archbifhop  of  Canterbury,  and  founded 
a fchool  or  academy  at  Greekflade.  About  759  an  academy  was  founded  at  Cordova 
by  Abdoulrahman,  and  furnilhed  with  Greek  profeffors ; alfo  between  843  and  882, 
Charles  the  Bald  eftablilhed  a fnnilar  one  at  Otranto.  Both  thefe  were  much  fre- 
quented by  all  the  people  of  the  weft;  but  the  Irifh  chiefly  reforted  to  that  of  Cordova. 
From  thefe  academies  the  Grecian  and  Roman  architecture  of  the  middle  ages  became 
diffufed  through  the  weft  of  Europe,  but  with  certain  differences  according  to  the  na- 
tion which  adopted  it. 

The  faxon  churches  were  generally  rectangular  edifices,  terminating  in  a femicircle 
at  the  eaftern  end,  and  their  roofs  low,  fcarcely  viffble  above  the  cornice.  The  fteeples,, 
when  they  had  any,  where  generally  fquare,  and  placed  either  at  the  weft  end  or  hides ; 
though  fome,  not  common,  were  round.  And  they  had  generally  under  them  a cript 
or  under  croft,  for  the  prefervation  of  facred  reliques,  &c.  after  the  manner  of  the 
Romans  and  Italians. 

The  Irifli  alfo  had  cripts  to  their  ftone  churches,  but  thefe  cripts  were  not  under  but 
upper  crofts,  fituated  in  the  roofs  between  the  circular  ftone  ceiling  and  the  ftone  pe- 
diment roof;  as  in  the  churches  of  Glendaloch  and  Cafhel,  agreeable  to  the  cuftom 
of  the  Mafforabic  Chriftians,  who  ft  ill  ufe  fuch  apartments  as  choirs.  On  this  account 
the  roofs  of  the  Irifli  churches  were  raifed  remarkably  high,  and  gave  them  a different 
appearance  from  thofe  of  the  Saxons.  Another  diftinguifhing  feature  between  the 
Saxon  and  the  Irifli  architecture,  was  the  infulated  round  tower  of  the  latter,  which  the 
Anglo  Saxons  do  not  appear  to  have  ufed,  any  more  than  the  Italians,  at  leaft  very 
fparingly ; but  numbers  are  to  be  found  near  the  old  Greek  churches  in  the  eaft,. 
which  were  by  the  Moderns  adopted  as  minarats  to  their  temples,  and  watch  towers  to 
their  fortrefs ; as  appears  from  feveral  ftill  remaining  on  the  Ebro,  and  in  other  parts 
of  Spain. 

The  Irifli  do  not  appear  to  have  adopted  this  fpecies  of  architecture,  or  to  have 
built  with  lime  and  ftone  the  9th  century.  From  the  beginning  of  the  11th,  ftone 
roofed  criptic  churches  and  round  towers  became  common  in  Ireland;  and  this  ftyle 
continued  till  the  introduction  of  the  Norman  and  Gothic  in  the  beginning  of  the  12th 
century,  when  it  was  difcontinued. 

With  refpeCt  to  the  church  of  Killoffy,  the  diftriCt  in  which  it  ftands  was  anciently 

denominated- 


TRANSACTIONS  OF  THE  ROYAL  IRISH  ACADEMY. 


Vol.  IV. 


492 

denominated  Magh  Lafagh,  and  a monaftery  was  founded  there  by  the  O’Kelly’s  in  the 
8th  century.  This  was  burnt  down  in  833  and  again  in  984;  and  the  church  was 
rebuilt  after  that  period  of  lime  and  ftone,  of  which  the  tower  now  remains.  After  the 
arrival  of  the  Englifh  in  the  reign  of  Henry  II.  this  diftridt  was  granted  to  Maurice 
Fitz  Gerald,  and  Killoffy  became  a parifh  church. 

On  the  - ft  end  of  the  church  are  a number  of  artificial  caves  communicatins  with 
each  other  by  fmall  apertures,  which  were  the  granaries  or  magazines  of  the  ancient 
inhabitants,  where  they  depofited  their  provifions,  and  into  which  they  retreated  in 
x time  of  danger.  In  the  Brehon  laws  they  are  mentioned  by  the  name  of  Leg,  and 
numbers  of  them  are  difeovered  in  various  parts  of  the  kingdom.  Thefe  of  Killoffy 
appear  to  have  belonged  to  the  monaftery. 
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Of  the  Strength  of  Acids , and  the  Proportion  of  Ingredients  in  Neutral  Salts.  By  Richard 

Kirwan,  Efq.  F.R.S.  and  M.R.I.A. 

THE  former  efiays  of  Mr.  Kirwan  on  this  fubjedl  are  known  to  the  public.  It  has 
been  his  attempt  in  the  following  paper,  to  free  them  from  the  defeats  and 
imperfe&'ions  under  which  they  laboured. 

§ 1.  Of  the  Proportion  of  Acid  in  the  Mineral  Acids. 

Of  the  Marine  Acid.  100  cubic  inches  of  marine  acid  air  weigh  60  grs. ; 10  grs. 
of  water  abforb  10  of  this  air,  and  the  fpirit  of  lalt  thus  formed  occupies  the  fpace  of 
13,?  grs.  nearly.  Elence  its  fpecific  gravity  is  1,500  nearly,  and  that  of  the  pureft 
condenfed  marine  acid  is  3,03.  The  fpecific  gravity  of  the  ftrongeft  marine  acid  that 
can  eafily  be  procured  and  prelerved  is  1 196.  100  parts  of  this  contain  about  49  of 

that  whofe  fpecific  gravity  is  1,500,  and  which  may  be  called  ftandard.  By  mixing 
this  ftandard  fpirit  of  lalt  with  different  proportions  of  water,  the  refults  have  been 
obtained  from  which  the  following  table  is  calculated. 


Fable 


I 


Table  of  the  Quantity  of  Standard  Acid  1,500  in  Spirit  of  Salt  of  inferior  Denfity , 

Temperature  6o°. 


100  Parts. 

Parts 

Standard. 

100  Parts. 

Parts 

Standard. 

100  Parts. 

Palis 

Standard 

1,196  — 

— 49 

M47 

— 

37 

1,1036 

— 

26 

1 5 1 9 1 — 

- 48 

1>1414 

— 

— 

36 

1,0984 

— 

— 25 

1,187  “ 

— 47 

1,1396 

— 

— 

35 

1,0942 

— 

— 24 

1,183  “ 

— 46 

W358 

— 

— 

34 

1,0910 

1,0868 

— 

— 23 

1,179  “ 

— 45 

1,1320 

— 

— 

33 

— 

— 22 

V75  — 

— 44 

1,1282 

— 

— 

3 2 

1 ,0826 

— 

2 1 

1,171  — 

— 43 

1,1244 

— 

— 

3l 

1,0784 

— 

— 20 

1,167  — 

— 42 

1,1206 

— 

— 

3° 

1,0742 

— 

— • 1 9 

1,163  — 

— 41 

1,1 168 

— 

— 

29 

1,0630 

— 

— l6 

M59  — 

— 40 

1,1120 

— 

— 

28 

1,0345 

— 

— 10 

M 55  — 

— 

— 39 

- 38 

1,1078 

27 

1,0169 

“ 5 

Of  the  Vitriolic  Acid.  Mr.  de  Morveau  having  obferved  to  Mr.  Kirwan,  that  the 
denfities  accruing  to  mixtures  of  this  acid  with  water  greater  than  found  by  calculation, 
fhould  principally  be  afcribed  to  the  condenfation  of  the  aqueous  part,  rather  than  of 
the  acid  j Mr.  Kirwan  felt  the  juftice  of  the  obfervation  which  fubverted  the  inferences 
of  his  former  calculations,  but  was  at  a lofs  to  find  a better  method  of  forming  tables, 
till  he  attended  to  Mr.  Pouget’s  letter  read  to  the  Academy  (Vid.  Trans,  for  1789.J 
He  could  not  procure  oil  of  vitriol  of  the  fpecific  gravity  of  2,000  in  the  temperature 
of  6oQ  which  is  taken  for  ftandard  but  from  many  experiments  with  acids  of  inferior 
denfity,  he  thinks  that  the  condenfation  of  equal  weights  of  this  ftandard  acid  and 
water  amounts  to  t>'t  of  the  whole.  Then,  by  the  application  of  Mr.  Pouget’s  for- 
mulas, tire  fucceflive  increments  of  denfity  will  be  found  as  follows. 


Parts 

Water. 

Standard. 

Increments 
of  denfity. 

5 ~ 

- 95  - 

- ,0252 

10 

- 90  - 

- >°479 

i5  ~ 

- 85  - 

- ,0679 

20 

80 

- ,0856 

25  - 

- 75  - 

- ,0699 

jo  - 

- 7o  - 

- >1119 

35  - 

- 65  - 

- 11213. 

40  - 

60 

- 11279 

45  - 

- 55  - 

- 11319 

50  - 

- 5°  - 

- iJ333' 

By  adding  thefe  increments  to  the  fpecific  gravities  found  by  calculation,  and 
taking  arithmetical  mediums  for  the  intermediate  quantities  of  ftandard,  the  firft  fifty 
numbers  of  the  following  table  were  made  out  the  remainder  was  formed  by  aftual 
obfervation. 
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1 able  of  the  Quantity  of  the  Standard  Vitriolic  Add  2,000  in  Oil  or  Sprit  of  Vitriol  of 

inferior  Denfity. 


Standard. 


67 

(6 

65 

61 

63 

62 

6i 

60 

59 

58 

57 

56 

55 

54 

53 

5® 

51 

5° 

49 

48 

47 

46 

45 

44 

43 

42 

4 1 
40 

39 

38 

37 

36 

35 


100  Parts. 


Standard 


i.2«47 

1.)2757 

i,2968 

1,2589 

'»25!0 
1,2415 
1,23:0 
1.2210 
1,2101 
i,2ooq 
1,1918 
1 ,1836 
1,1746 
1,1678 
1,1614 

1A531 

i,i398 

i,i309 

1,1208 

1,1129 

1,1011 

i,o055 


1,0896 

1.0833 

1,0780 

1,0725 

1.0666 
1,0610 
1 ,°555 
1,0492 
1,0450 
1,0396 
i,o343 


34 
3 i 

32 

3i 

30 

29 

28 

27 

2b 

25 

24 

23 

22 

21 

-CO 

19 

18 

17 

16 

15 

14 

13 


12 
1 1 
IO 

9 

8 

7 

6 

5 

4 

3 

2 


100  Parts. 


Standard 

Temperature  6o°.  100  Parts. 


2.000 

!,9859 

1 -97 1 9 

i,9579 

i,9439 

1,9209 

1.9168 

1.9041 

1.8914 

1,8787 

1 .8660 

',8542 

1.8.124 
1 .8306 
1,8188 
1 ,8070 
‘,7959 

1-7849 
i,7738 
1 -7629 
i,75i9 

1.7416 
1,7312 
1,7208 
1,7104 
1,7000 
1,6899 
1 ,6800 
1,6701 
1 .6602 

1,6503 

1,6407 

1,6312 


100 

99 

98 

97 

96 

95 

91 
93 

92 

91 

90 

89 

88 

87 

86 

85 

84 

83 

82 

8 1 
80 
79 
78 
77 
76 

75 

74 

73 

72 

7i 

70 

69 

68 


1,6217 
1,61 22 
1 ,6027 
i,593 2 
1,5840 
1-5748 
i,5 


656 
i,5564 
i,5473 

1,5385 

1 5292 
1.5202 
1 ,5 1 1 2 
1,5022 
1-4933 

1,4844 

1,475.5 

1.4666 

1,4427 

!,4i89 

i,4099 

1,4010 

1,3875 

i,374i 

1,3663 

1.3586 

L3473 

i,336o 

i,3254 

i,3i49 

1,3102 

1,3056 

1.2951 


The  laft  eleven  numbers  were  found  only  by  analogy,  obferving  the  feries  of 
decrements  in  the  four  preceding  denfities. 

Of  the  Nitrous  Add.  The  fpecific  gravity  of  the  moft  concentrated  fpirit  of  nitre 
he  could  procure  was  1.5543  in  the  temperature  of  6o°.  This  was  fo  highly 
phlogiftical  and  volatile,  that  is  was  impoflible  to  make  accurate  experiments  on  it 
when  mixed  with  fmall  proportions  of  water  4 but  when  mixed  with  an  equal  weight, 
its  increafe  of  denfity  was  about  fr  of  the  whole.  The  firft  fifty  numbers  of  the  fub- 
fequent  table  were  formed  by  calculation  according  to  Mr.  Pouget’s  formula  j the 
remainder  by  experiments  as  in  thofe  of  the  vitriolic  acid. 


A able 


'Table  of  the  Quantity  of  Nitrous  /held  whofe  "Denfity  is  1,5543  in  Spirit  of  Nitre  of  inferior 

Denftties.  Temperature  6oQ. 


100  Parts. 

Parts 

Standard. 

100  Parts. 

Parts 

Standard. 

100  Parts. 

i 'ai  ts 
Standard. 

*,5543 

— 

ICO 

1,4018 

70 

1,2586 

44 

1>5295 

— 

95 

1,3975 

— 

69 

1,2525 

43 

1,5183 

— 

94 

1 ,3925 

68 

1,2464 

42 

1,5070 

— 

93 

1,3875 

• 

67 

1 .24ig 

4* 

M957 

— 

92 

i,3825 

— ■- 

66 

1,2374 

40 

1,4844 



91 

i,3775 

— 

65 

1.2291 

39 

M731 

— 

90 

i,372i 

— 

64 

1,2209 

38 

1»47‘9 

— — 

89 

i,367i 

— 

63 

1,2180 

37 

i,47°7 

■ 

88 

1,3621 

— 

62 

1,2152 

36 

1 54^95 

— 

87 

i,357i 

* 

6 1 

1,2033 

35 

1,4683 

— 

86 

i,352i 

— 

60 

1,2015 

34 

1,4671 

< 

85 

1,3468 

■ 

59 

1,1963 

— 33 

1,4640 

— 

84 

1,3417 

— — • 

58 

1,1911 

32 

1,461 1 



83 

1.3366 

— 

57 

1,1845 

■ 3* 

1,4582 

— 

82 

1,33*5 

— 

56 

i,i779 

30 

M553 



8 1 

1,3264 

• 

55 

1,1704 

29 

M524 

— 

80 

1.321 2 

- 

54 

1,1639 

— 28 

M*7i 

— 

79 

1,3160 

— 

53 

1,1581 

27 

1,4422 

— 

78 

1,3108 



52 

1,1524 

— — 26 

1>4373 

• — 

77 

1,3056 

• ■■■ 

51 

1,1421 

25 

t»4324 

— 

76 

1,3004 

— 

50 

1,1319 

24 

1 54275 

• 

75 

1,2911 

— — 

49 

1,1284 

* 23 

1,4222 

— 

74 

1,2812 

— — 

48 

1,1241 

22 

1,4171 

— 

73 

i,2795 

— 

47 

1,1165 

■ 2 1 

1,4120 



72 

1,2779 

• — » 

46 

1,1111 

■ — - 20 

1,4069 

— 

71 

1,2687  , 

— 

45 

1.1040 

19 

2.  Of  the  Proportion  of  Ingredients  in  Neutral  Salts  formed  with  common  Mineral  Acids. 

The  ancient  mode  of  relolving  this  problem  being  fubjedt  to  various  caufes  of  inac- 
curacy, Mr.  Kirwan  has  abandoned  it  for  the  following.  He  firft  faturates  a known 
quantity  of  alkali  or  other  bafis  with  an  acid  whofe  fpecific  gravity  is  known,  and 
whofe  proportion  of  ftandard  is  determined  by  the  tables.  He  then  makes  another 
folution  of  a known  quantity  of  neutral  fait  of  the  fame  fpecies  as  that  formed  by  fatu- 
ration,  and  examines  the  fpecific  gravity  of  both  in  the  fame  temperature,  adding 
water  to  the  ftronger  till  their  denftties  become  equal,  and  thence  infers  that  an  equal 
proportion  of  fait  exifts  in  both ; but  the  proportion  of  one  is  known,  and  therefore 
that  of  the  other,  the  weight  of  the  whole  being  found,  is  alfo  determined.  Even 
this  method  is  fubjedt  to  a fmall  inaccuracy,  for  a flight  excefs  of  acid  is  always  left, 
left  any  lofs  of  liquor  fhould  enfue  from  trials  of  faturation  with  vegetable  blues,  which 
renders  the  denfity  of  the  folution  of  the  regenerated  fait  fomewhat  greater  than  the 
proportion. 

Of  Tartar  Vitriolate.  By  a comparifon  made  with  the  greateft  care  according  to 
the  principles  here  laid  down,  between  tartar  vitriolate  made  by  faturation,  and  a 

folution  of  the  fame  fait:  the  refult  is,  ift.  that  100  parts  of  dry  cauftic  veg.  alkali 
take  up  nearly  92  of  ftandard  vitriol,  acid,  or  82  of  the  ftrongeft  vitriol,  acid,  and 
afford  182  of  cryftallized  tartar  vitriolate  2d.  that  of  this  neutral,  ioo  parts  contain 
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55  of  mere  alkali,  and  4.5  of  the  ftrongeft  vitriolic  acid,  equivalent  to  about  50,42  of 
ftandard.  There  is  no  reafon  to  fuppofe  that  this  fait  contains  any  water  of  cryftalli- 
zation,  but  rather  the  contrary ; ftnce  in  a red-heat  continued  for  half  an  hour,'  it  fell: 
into  powder,  yet  100  grs.  loft  only  one,  which  might  have  been  diflipated: 

Of  Nitre.  From  the  experiments  on  this  fait  it  appears,  ill.  that  100  grs.  of  pure- 
vegetable  alkali,  faturated  with  nitrous  acid,  fhould  afford  about  216  of  nitre,  and 
take  up  about  116  of  the  ftrongeft  nitrous  acid,  equivalent  to  120  of  the  ftandard; 
2d.  that  100  parts  of  cryftallized  nitre,  contain  46,15  of  alkali,  and  53,8.5  of  acid 
ftronger  than  ftandard  in  the  proportion  above  mentioned.  Nitre  contains  no  water 
of  cryffallization.  In  evaporation,  part  of  it  is  carried. off,  whence  the  refults  of  ex- 
periments by  that  mode  have  been  very  various. 

Salt  of  Sy  hius  or  muriate  A Vegetable  Alkali,  ill.  100  parts  pure  veget  alkali  take  up 

55.7  of  the  ftrongeft;  marine  acid,  equivalent  to  1 1 5 nearly  of  ftandard,  and  afford 

155.7  grs.  of  fait  of  fylvius.  2d.  100  grs.  of  this  fait  contain  64,2  of  alkali;  and  35,8 
of  the  ftrongeft  marine  acid,  equivalent  to  73  nearly  of  ftandard.  It  contains  no 
water  of  cryftallization. 

Of  Glauber’s  Salt.  id.  100  parts  pure  mineral'alkali  take  up  143  nearly  of  ftandard 
acid,  and  fhould  afford  414  of  dry  cryftallized  glauber.  2d.  100  parts  of  cryftallized 
glauber  contain  24,16  of  mere  alkali,  34,54  of  ftandard  acid,  and  41,3  of  fuperfluous. 
water;  or,  if  the  fait  be  heated  to  drynefs,  100  parts  of  it  will  contain  41. dt  alkali, 
and  59  of  ftandard  acid. 

Of  Cubic  Nitre,  ift,  ico  parts  mineral  alkali  take  up  136  of  the  ftrongeft  nitrous 
acid,  equivalent  to  17 1 ftandard,  and  afford  271  parts  cryftallized  cubic  nitre.  2d. 
100  parts  cubic  nitre  contain  42,35  of  alkali,  and  57,6.5  of  the  ftrongeft  nitrous  acid,, 
equivalent  to  78,33  of  ftandard  nearly. 

Of  Common  Salt.  ift.  100  parts  pure  marine  alkali  take  up  88,81  of  ftrong  muriat. 
acid,  equivalent  to  145,92  of  ftandard,  and  fhould  produce  188,81  of  fait.  2d.  ioo* 
parts  common  fait  contain  nearly  53  of  alkali,  and  47  of  ftrong  acid. 

Of  Ammoniac al  Salts.  Before  proceeding  to  the  analyfis  of  thefe,  Mr.  Kirwan  exa- 
mines the  compofttion  of  his  aerated  volatile  alkali,  and  by  Dr.  Prieftley’s  experiments' 
he  calculates  that  100  parts  of  this  concrete  fait  contain  nearly  44  of  pure  alkali,  and 

56  of  fixed  air. 

Of  Vitriolic  Ammoniac,  ift.  100  parts  of  pure  volatile  alkali  take  up  227,7  of 
ftandard  vitriol,  acid,  and,  including  water,  fhould  afford  364,6  of  cryftallized  vitriol, 
ammoniac.  2d.  100  parts  of  vitriol,  ammoniac  contain  27,42  of  mere  alkali,  62,47 
of  ftandard  acid,  and  10,11  of  water. 

Of  Nitrous  Ammoniac,  ift.  100  parts  pure  volatile  alkali  take  up  316  of  ftrong 
nitrous  acid,  equivalent  to  327,4  of  ftandard,  and  fhould  afford  416  of  cryftallized 
nitrous  ammoniac.  2d.  100  parts  nitrous  ammoniac  contain  24  of  alkali,  and  76  of 
the  ftrongeft  nitrous  acid,  equivalent  to  78,75  of  ftandard. 

Of  Common  Sal  Ammoniac,  ift.  100  parts  pure  alkali  take  up  247,1  ftandard 
muriatic  acid,  and  fhould  produce  361  of  cryftallized  ammoniac.  2d.  100  parts  fal 
ammoniac  contain  27,62  of  alkali,  68,49  ftandard  acid,  and  3,89  water. 

Of  the  Relation  of  Nitrous  Acid  to  Calcareous  Earth.  100  parts  ftandard  nitrous  acid 
take  up  136  of  white  ftatuary  marble  in  fine  powder.  The  lofs  of  air  was  nearly  45 
per  cent.  This  marble  contained  3 per  cent,  of  a mixture  of  argil  and  minute  cryftals. 

If 
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If  it  contained  no  water  (as  is  probable)  the  pure  lime  in  100  parts  of  it  would  be  52 
parts. 

Of  the  Relation  of  the  Muriatic  Acid  to  Calcareous  Earth.  100  parts  of  marble  faturate 
8 6,5  of  ftandard  marine  acid.  100  parts  of  lime  fhould  take  up  103,72. 

Of  Vitriolic  Selenite.  100  grs.  ftandard  vitriol,  acid  take  up  113,4  of  marble  ; and 
100  parts  of  marble  require  88,17  of  ftandard  acid.  By  the  proportion  of  pure  lime 
in  the  marble,  100  parts  lime  take  up  169,55  of  ftandard  acid.  The  felenite  thus 
obtained,  evaporated  to  drynefs,  contains  in  100  grs.  329  pure  earth,  55  ftandard  acid, 
and  12,1  water ; but  this  is  not  accurate,  as  the  argil  muff  have  taken  part  of  the 
acid.  Of  dried  felenite  obtained  by  precipitating  a nitrous  folution  of  marble  by  tar- 
tar vitriolate,  100  grs.  contain  34  of  earth,  43  of  ftandard  acid,  and  23  of  water. 

Of  Epfom  Salt.  ift.  100  parts  cryftallized  Epl'om  fait  contain  17  of  earth,  33 
ftandard  acid,  and  50  water.  2d.  100  parts  pure  magnefta  take  up  194  vitriolic  acid, 
and  fhould  afford  589  of  cryftallized  Epfom  fait. 

Of  the  Relation  of  the  Nitrous  Acid  to  Magnefia.  100  parts  pure  magnefta  take  up 
286  of  the  nitrous  ftandard. 

Of  the  Relation  of  Marine  Acid  to  Magnefia.  100  parts  pure  magnefta  take  up  215,8 
of  the  muriatic  ftandard. 

Of  Alum.  The  proportion  of  its  ingredients,  difcovered  by  decompofttion,  was, 
in  iod  parts  alum,  29,37  of  earth,  26,63  of  acid  whofe  fpecific  gravity  is  1,7509,  and 
44  of  -water  of  cryftallization.  100  parts  calcined  alum  contain  about  52,3  of  earth, 
35,2  of  ftandard  acid,  and  12,5  of  water. 

Of  Vitriol  of  Iron.  In  100  parts  cryftallized  vitriol  of  iron,  the  proportion  of  ingre- 
dients is,  iron  22,32,  ftandard  acid  29,21,  water  united  to  the  acid  9,47,  water  of 
cryftallization  39.  Hence,  100  parts  iron  require  130,85  of  the  vitriolic  ftandard  for 
their  folution. 

Of  the  Quantity  of  real  Acid  in  the  different  Standards.  By  real  acid  Mr.  Kirwan  under- 
ftands  the  ftrongeft  acid  known  to  exift,  whether  in  a feparate  or  combined  ftate. 

TABLE  I. 


Of  the  Proportion  of  Acid  ahf orbed  by  different  Bajes. 


100  Parts. 

V itriohc 
Acid. 
Standard. 

Nitrous 

Acid. 

Standard. 

Marine 

Acid. 

Standard. 

V itriolic 
Acid. 
Real. 

N itrous 
Acid. 
Real. 

Marine 

Acid. 

Real. 

Pure  Vegetable  alkali 

92 

1 20 

'>5 

82,1 

88.3 

59-3 

Mineral  alkali 

M3 

171 

i45>92 

127,7 

136 

75T9 

Volatile  alkali 

227 

327 

247 

202,6 

240,4 

t27)25 

Li  me 

1 24 

25^5 

104.72 

1 10,6 

190 

53-94 

Magnefia 

194 

286 

214,8 

173.2 

2 10.33 1 

111.2 

TABLE  II. 

Of  the  Proportion  of  Bafts  abjorbed  by  the  different  Acid  Standards. 


100  Parts. 

Vegetable 

Alkali. 

Mineral 

Alkali. 

Volatile 

Alkali. 

Lime. 

Magnefia 

Vitriolic  acid 

- 

- 

. 

108.7 

70 

44 

80,6 

56;6 

Nitrous  acid 

- 

- 

- 

83>33 

58-4 

3°-58 

38j4 

34,9 

Marine  acid 

- 

- 

- 

87 

68.5 

40  48 

QS-4 

46-3 

TABLE 
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TABLE  III. 


Of  the  Proportion  of  Bafts  ahforbed  by  the  different  Real  Acids. 


100  Parts. 

V egetable 
Alkali. 

Mineral 

Alkali. 

Volatile 

Alkali. 

Lime. 

Magnefia. 

Vitriolic  acid  ... 

Nitrous  acid  ... 

Marine  acid  ... 

121,8 

n3>2 

168.6 

78»3 

73^5 

‘33 

49:3 

41:2 

78-5 

9°:4 

52,6 

185 

57,7 

47,6 

8q  q 

TABLE  IV. 

Of  the  Proportion  of  Ingredients  in  different  Salts. 


100  Parts. 

Alkali. 

Water  of 
cryftalli 
zation. 

Acid*. 

Tartar  vitriolate  - 

55 

- 

45  equivalent  to  50,49  ftandard. 

Nitre  - 

46,‘5 

— 

,43,85  equivalent  to  .5,5.7  ftandard. 

Salt  of  Sylvius  — 

Glauber’s  fait  - 

64,2 

— 

35,8  equivalent  to  73  ftandard. 

24,16 

4G3 

34,54  ftandard. 

Cubic  nitre  - - 

42,35 

57,65  equivalent  to  78,33  ftandard. 

Common  fait  - 

53 

— 

47  equivalent  to  77,33  ftandard. 

Vitriolic  ammoniac  — 

27,42 

10,1 1 

62,47  ftandard. 

Nitrous  ammoniac  — 

24 



76  equivalent  to  78  ftandard. 

Common  fal  ammoniac 

27,62 
Earth  or 
Metal. 

3=89 

68,49  ftandard. 

Selenite  — — 

34 

23 

43  ftandard. 

Epfom  — — 

‘7 

5° 

33  ftandard. 

Allum  — — 

29,37 

44 

26,63  containing  19,78  ftandard. 

Vitriol  of  iron  — 

22.32 

39 

38.68  containing  29,21  ftandard. 

The  remainder  of  the  paper  confifts  of  remarks  on  fome  of  Mr.  Morveau’s  excep- 
tions to  Mr.  Kirwan’s  theory  in  his  former  paper ; and  of  the  application  of  the  fore- 
going principles  to  mifcellaneous  experiments.  The  experiments  to  which  they  are 
applied  are  thofe  of  Meff.  Berthollet,  Morveau,  and  Woulfe. 


Chemical  Communications  and  Enquiries.  By  Robert  Perceval,  M.  D.  and  M.  R.  I.  A . 

Marine  Acid. 


FOUR  pounds  of  decrepitated  fait  were  decompofed  by  two  pounds  of  vitriolic 
acid  (fp.  gr.  1,845)  diluted  with  the  fame  weight  of  water.  By  means  of  a 
tubulated  receiver,  the  product  was  divided  into  three  portions,  the  two  firft  confiding 
each  of  12  ounce  meafures,  the  laft  of  10.  The  fpecific  gravity  of  thefe  portions  was 
as  follows : 


1 ft  portion 

2d 

3d 


1,181 

1,119 

1,191 


On 


* The  acid  here  mentioned  is  fometimes  the  ftrongeft,  and  fometimes  intermediate  between  the 
ftrongeft  and  ftandard,  but  its  ftrength  may  always  be  known  by  its  relation  to  the  Ilandard. 
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On  repeating  the  experiment,  the  refult  turned  out  Tome  what  different,  the  ift  and 
2d  portions  being  both  ftronger 3 this  probably  depended  on  the  heat  having  been 
more  moderate  in  the  latter  experiment,  in  confequence  of  which  lefs  marine  acid  air 
was  loft  than  in  the  former. 

Specific  gravity,  i ft  portion  - i ,193 

2d  - - 1,126 

3d  - - 1,191 

The  general  conclufion  is  however  the  fame,  namely,  that  what  firft  and  laft  comes 
over  in  diftillation  is  ftronger  than  the  intermediate  portion,  and  the  conclufion  is  con- 
firmed by  the  refult  of  two  other  experiments,  the  details  of  which,  as  refembling 
thofe  described,  need  not  be  recited. 

As  marine  acid  air  is  more  volatile  than  water,  we  find  no  difficulty  in  conceiving 
how  the  firft  portion  of  acid  may  be  the  moft  faturated 3 why  the  laft  portion  fhould 
be  ftronger  than  the  intermediate  is  not  fo  obvioufly  to  be  accounted  for 5 perhaps, 
towards  the  latter  end  of  the  procefs,  the  vitriolic  acid  a6ts  on  the  fait  in  a more  con- 
centrated ftate.  At  firft,  I imagined  that  part  of  this  acid  paffed  in  diftillation,  in 
confequence  of  the  increafed  heat,  but  on  examining  the  laft  portions  with  a folution 
of  nitrated  terra  ponderofa,  I found  that  no  precipitate  was  produced  but  what  was 
eafily  rediffolved  in  diftilled  water,  and  which  therefore  I concluded  did  not  indicate 
the  prefence  of  vitriolic  acid*. 

Nitrous  Acid. 

In  the  diftillation  of  nitrous  acid,  as  in  that  of  marine,  the  firft  portion  is  the  heavieft, 
but,  as  the  diftillation  advances,  the  fpecific  gravity  of  the  produtfts  appears  uniformly 
to  diminifh.  Two  pounds  of  nitre  were  decomposed  by  one  of  concentrated  vitriolic 
acid  3 the  produtft  was  divided  into  three  portions,  the  two  firft  confifting  of  3 ounce 
meafures  each,  the  laft  of  i\  3 their  fpecific  gravities  were  as  follow, 

1 - - 1,494 

2 1,485 

3.  - t . J>442 

As  the  vitriolic  acid  in  this  procefs  is  always  in  its  moft  concentrated  ftate,  the  caufe 
on  which  the  increafed  fpecific  gravity  of  the  laft  portion  of  marine  acid  feems  to  de- 
pend cannot  here  operate. 

Volatile  Alkali. 

In  diftilling  cauftic  volatile  alkali,  the  firft  portions  that  pafs  in  diftillation  have  the 
leaf!  fpecific  gravity.  In  the  procefs  for  cauftic  volatile  alkali,  according  to  the 
Edinburgh  Difpenfatory,  the  firft  produdt,  amounting  to  1 lb.  100  grs.  was  found  to 
be  ,936  at  the  temperature  58  3 the  fecond  product,  weighing  1 lb.  1030  grs.  at  the 
fame  temperature,  was  ,960.  Volatile  alkali  is  always  lighter  than  water,  when  per- 
fectly caufticf . Alkaline  air,  as  well  as  marine  acid  air,  from  its  extreme  volatility, 
feems  difpofed  to  unite  moft  copioufly  with  tke  firft  portions  of  water.  That  thefe 

become 

* On  adding  a folution  of  nitrated  terra  ponderofa  to  pure  and  ftrong  nitrous  or  marine  acid,  I have 
obferved  an  ealily  foluble  precipitate  to  be  produced.  Is  this  an  earthly  fait  with  excels  of  acid,  or 
does  the  acid  deprive  the  fait  of  the  water  of  its  folution  P 

f This  is  not  the  cafe  with  the  aerated  volatile  alkali ; this  liquor,  obtained  according  to  the  faras 
difpenfatory,  was  found,  in  two  experiments,  to  be  1,042. 
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become  lighter  by  uniting  with  it  Teems  to  depend  on  the  elafticitv  of  the  alkaline  air, 
which  the  attractive  force  that  unites  it  to  water  is  incapable  of  entirely  repreffing. 

Vitriolic  Acid. 

We  are  informed  by  the  moft  refpedable  authorities  that  vitriolic  acjd  has  been 
obtained  lb  ftrong  as  to  be  more  than  twice  as  heavy  as  water,  but  by  what  procefs  I 
remain  ignorant.  I have,  though  perhaps  miltakenly,  fufpeded  that  fuch  acid  was 
not  pure,  but  owed  its  great  weight  to  felenite,  vitriolated  lead  or  vitriolated  alkali, 
which  it  contained.  I found  the  fpecific  gravity  of  common  vitriolic  acid  increafed 
from  1,845  t0  1*892,  by  diffolving  in  9 ounce  meafures  of  it  960  grs.  of  vitriolated 
vegetable  alkali.  Six  pounds  of  common  vitriolic  acid  (fp.  gr.  1,842)  were  diftilled 
until  3134  grs.  came  over ; what  remained  was  concentrated  to  1,849.  Four  pound, 
of  this  concentrated  acid  were  heated  until  the  bottom  of  the  retort  and  the  liquor 
itfelf  appeared  red,  and  were  expofed  to  this  heat  for  above  half  an  hour,  during 
which  time  copious  white  fuffocating  fumes  palled  in  great  abundance;  what  remained 
in  the  retort  weighed  2 lbs.  1840  grs.  and  was  concentrated  to  1,852.  What  came 
over  appeared  to  be  as  ftrong  as  what  was  at  firft  put  into  the  retort.  In  thefe  and 
other  limilar  experiments,  as  is  well  obferved  by  Mr.  Kirwan,  the  acid  in  the  retort 
depofits  a quantity  of  white  powder,  which  appears  to  be  gypfeous;  this  it  lets  fall  in 
ftill  greater  quantity  when  diluted  with  water.  What  pafled  over  in  the  laft  mentioned 
experiment,  although  very  ftrong,  was  found  to  remain  clear  after  dilution. " Willing 
therefore  to  try  what  degree  of  concentration  this  pure  acid  would  admit,  I fubjeded 
it,  together  with  the  product  of  many  fimilar  procelles,  to  the  adion  of  a ftrong  fire. 

Thefe  produds  weighed  - - - 

•Came  over  - 

Remain  in  retort  - 

Loft  in  vapour  - 

Temperature  50.  Specific  gravity  of  what  came  over  was 
Specific  gravity  of  what  remained  in  retort,  and  which  bore  dilution  with 
■djftilled  water  without  having  its  tranfparency  in  the  leaft  difturbed  was  1,846 


Account  of  a Ch ami er  Lamp-Furnace.  By  Robert  Perceval,  M.D.and  M.  R.  /.  A. 

rT~*HIS  confifts  of  a cylindrical  body,  furmounted  by  a conical  laboratory  for  hold- 
Jl  ing  veflels.  The  lamp  contained  within  the  cylinder  is  one  of  Argand’s  con- 
ftrudion,  and  is  made  to  rife  and  fall  according  to  the  required  diftance  from  the 
veftels.  A Aider  in  the  fide  of  the  cylinder  ferves  for  trimming  the  lamp  and 
regulating  the  heat.  For  the  detail  of  the  contrivance  we  refer  to  the  paper  and 
figure  accompanying  it,  which,  however,  is  fcarcely  intelligible  but  to  a pradifed 
workman. 


Grs. 

40380 

10680 

29240 

460 

C394 


Extract 
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Extract  of  a Letter  from  the  Rev.  Charles  Perceval  to  Robert  Perceval,  M.  D. 

THE  fubjedt  of  this  extraft  is  the  cafe  of  a peculiar  affection  in  the  eyes  of  a 
child  in  the  charter-fchool  of  Dunkerrin,  thus  related. 

Jane  Bern,-  a girl  aged  eleven  years  or  thereabouts,  low  in  ftature,  is  of  an  healthy 
appearance  and  ftrong  make ; her  eyes  are  conftrudted  in  an  extraordinary  manner ; 
their  motion,  inftead  of  a regular  horizontal  one,  from  left  to  right,  and  vice  veria, 
is  tremulous  in  all  diredtions,  and  partly  perpendicular,  with  a prominent  motion  of 
the  globe  of  the  eye  : what  lateral  motion  the  eye  is  capable  of  is  fliort,  interrupted, 
and  gives  that  organ  the  appearance  of  being  bound  by  ligaments,  from  which  it 
ft  niggles  to  get  free.  The  child  cannot  eafily  look  upwards,  or  fee  any  object  placed 
above  her  eyes ; and  when  fire  reads,  which  fhe  does  without  any  hefitation  or  dif- 
ficulty, fire  reads  perpendicularly  from  the  bottom  upwards,  and  holds  the  book' ac- 
cordingly. The  whole  globe  of  the  eye  is  of  a reddifir  caft,  the  white  is  ftreaked 
with  ftriae  of  a fainter  red ; the  iris  is  of  an  uniform  deep  red  approaching  to  brown * 
both  her  eyes  are  v/eak  and  watery,  and,  when  turned  from  the  light,  glow  with  a 
more  fiery  and  vivid  colour  than  when  expofed  to  it.  Though  fire  reads  very  well, 
fire  cannot  write,  neither  do  I find  fhe  can  work,,  knit,  or  fpin.  She  feems  pofiefifed 
of  a moderate  plain  underftanding,  and  anfwered  very  well  in  the  Church  Catechifm 
and  Dodfcor  Mann’s  Expofition  of  it.  She  has  remarkable  fine  hair,  of  the  colour 
of  flax,  but  confiderably  whiter.  The  miftrefs  of  the  fchool  informed  me  that  the 
child  was  fent  to  her  from  a nurferv  in  the  county  of  Longford  in  the  North  of 
Ireland.  I was  not  informed  whether  any  more  of  her  family  had  thefe  peculiarities* 
but  mean  to  make  enquiry  when  I next  happen  to  travel  through  that  part  of  the 
country  where  the  girl  is  and  fir  all  let  you  know  it. 


Defcription  of  a Portable  Barometer.  By  the  Rev.  Gilbert  Austin,  M.  A.  and  M.  R.  I.  A. 

THE  body  of  the  barometer  confifts  of  an  upper  box  a , and  a lower  b.  (See 
Plate  XVII.  Fig.  3.)  On  the  upper  is  the  bafon  of  mercury  /,  in  which  the 
tube  c with  the  attached  thermometer  are  immerfed.  In  the  lower  is  the  bag  e,  clofely 
glued  to  the  upper,  and  communicating  with  the  bafon  by  the  perforation  g,  which  is 
fliut  at  pleafure  by  the  flop  cock  h.  By  means  of  this  perforation,  the  mercury  in 
the  bafon  may  be  always  kept  at  the  fame  level ; for,  when  it  is  below  the  level,  by 
prefling  with  the  thumb  through  the  hole  in  the  loofe  piece  n,  the  mercury  in  the 
bag  is  reftored  to  the  bafon.  A fmall  air  hole  0 is  in  the  top  of  the  upper  box, 
which  is  opened  or  fhut  by  a fmall  ivory  peg  or  ftopper. 

To  render  the  barometer  portable,  firft  clofe  the  air  hole,  then  invert  the  baro- 
meter, prefs  the  bag  fo  as  to  fill  compleatly  the  cavity  of  the  bafon,  unfcrew  a fmall 
fteel  pin  x,  which  pafles  from  the  outfide  of  the  upper  box  into  the  bottom  of  the 
bafon,  and  force  the  mercury  out  of  the  bag  until  it  appears  in  this  hole  ; the  air 
being  then  perfectly  excluded,  fliut  the  flop  cock  by  turning  it  by  the  fquare  q with 
its  key  one  quarter  or  one  half  round,  and  fcrew  again  into  its  place  the  fteel  fcrew. 

To  make  it  ready  for  obfervation,  hold  it  inclined,  open  the  flop  cock  firft,  then 
the  air  hole,  and  let  it  down  gently  to  its  perpendicular  direction. 

Among 
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Among  other  advantages  of  this  barometer,  the  furface  in  the  bafon  is  more  accu- 
ratejy  determined,  than  can  be  done  by  floating  gages,  and  there  is  no  wafte  of 
mercury. 

Gbjervations  on  the  Variation  of  the  Needle.  By  Thomas  Hap.oing,  M.R.T.A, . 

FOR  the  laft  nineteen  years  this  writer  has  paid  a ferious  attention  to  the  variation 
of  the  needle,  and  the  refult  of  his  obfervations  is,  that  the  change  in  the  varia- 
tion is  uniform  at  Dublin;  and  that,  from  the  year  1657,  when  there  was  no  variation, 
it  has  varied  at  the  rate  of  twelve  minutes  twenty  feconds  annually.  From  1657  to 
this  time,  (May,  1791)  it  has  been  increafing,  being  now  27  degrees  23  minutes 
wefterly.  By  Mr.  Churchman’s*  chart  it  ought  to  be  only  19  degrees. 

For  proof  that  the  change  in  the  variation  is  uniform  at  Dublin,  reference  is  made 
to  former  obfervations.  In  1580,  by  Mr.  Burrow’s  obfervation,  the  variation  was 
1 1 degrees  1 5 minutes  eaft  of  the  meridian  of  Greenwich : by  Mr.  Gunter’s,  in 
1622,  fix  degrees  eafterly;  by  Mr.  Gelhbrand’s,  1634,  four  degrees  five  minutes 
eafterlv.  In  1657,  according  to  the  Down  lurvey,  there  was  no  variation.  In  1745, 
according  to  Mr.  Roger  Kendrick,  18  degrees  weft.  In  1751,  according  to  Mr. 
Gibfon,  19  degrees  weft.  In  1772,  by  this  writer’s  obfervation,  23  degrees  30  mi- 
nutes weft.  In  1786,  May  26,  26°  21' weft.  In  1790,  Sept.  27,  270  15''  weft. 

Mr.  Gibfon  publifhed  his  account  in  1751,  and  in  the  year  following  he  affixed  the 
fame  variation  to  a map,  now  in  the  pofleffion  of  Mr.  Deane,  which  proves  that  he 
was  unacquainted  with  the  annual  change. 

From  the  above-mentioned  obfervations  it  appears,  that  the  change  in  the  variation 
between  the  years  1657  and  1745  was,  upon  an  average,  12  minutes  16  feconds  an- 
nually; between  1751  and  1657,  12  minutes  8 feconds  nearly;  between  1786  and  1657, 
12  minutes  16  feconds  nearly:  and  between  1790  and  1657,  12  minutes  18  feconds 
nearly. 

By  comparing  the  intermediate  dates,  the  refults  will  be  nearly  the  fame.  Between 
1751  and  1745  it  is  indeed  only  ten  minutes;  but  in  this  inftance  it  is  probable  that 
the  variation  was  not  very  accurately  taken.  Between  1722  and  1751  it  is  twelve  mi- 
nutes fifty-one  feconds ; and  here  it  is  evident  that  Mr.  Gibfon  fuppofed  the  variation 
the  fame  for  feveral  years.  Between  1786  and  1772,  it  is  twelve  minutes  thirteen  fe- 
conds nearly.  Between  1790  and  1786,  it  is  twelve  minutes  twenty- feven  feconds. 
The  mean  deduced  from  theie  and  feveral  other  obfervations  is  twelve  minutes  twenty 
feconds.  Hence,  to  find  the  year  when  there  was  no  variation,  fay,  as  12'  20"  : 1 y, 
: : 27 0 15' : 132-i  years,  and  from  1790  deduct  13 2-|,  there  remains  1657T,  the  precife 
time  when  there  was  no  variation  here. 

In  the  fame  manner  the  variation,  in  the  year  1751,  is  found  to  be  190  14',  one 
fourth  of  a degree  more  than  by  Gibfon’s  account ; from  which  it  appears,  that  the 
variation  in  1750,  not  in  1751,  was  nineteen  degrees.  Mr.  Kendrick’s  account  may 
be  proved  by  the  fame  analogy,  as  12'  20"  : ly.  : : ibQ  87^,  fo  that  early  in  the  year 
1745,  the  variation  muft  have  been  eighteen  degrees  wefterly. 

Mr. 

* Mr.  Churchman  is  a very  ingenious  man  of  Philadelphia,  who,  under  the  idea  of  finding  the  longi- 
tude by  means  of  the  variations  of  the  needle,  has  drawn  a chart,  and  wiitten  obfervations,  which, 
though  they  may  not  eitablifh  his  point,  deferve  the  attention  of  philosophical  enquirers. 
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Mr.  Harding  from  hence  obferves,  how  neceffary  it  is  that  maps,  whether  of  a 
(public  or  private  nature,  fhouid  be  examined  with  care  and  attention.  For  if  the 
magnetic  meridian  is  drawn,  and  the  variation  expreffed,  every  boundary  may  be  de- 
fined with  the  greateft  eafe.  But  this  he  confiders  only  as  a fecondary  point ; the 
moft  material  thing  is  by  obferving  the  variations  in  every  part  of  the  world,  to  lay 
a foundation  for  the  difcovery  of  the  longitude:  for  certainly,  fays  he,  were  the  mag- 
netic laws  univerfally  known,  the  longitude  could  be  more  readily  afcertained  by  them, 
than  by  any  other  means. 

Anfwer  to  Mr.  Churchman’s  Queries. 

Variation  at  Dublin,  September  the  27th,  1790  ------  27°  15' Weft. 

Latitude  of  Dublin  - --  --  --  - - --  --  - 530  20'  North. 

Longitude,  weft  of  Greenwich,  in  time  - --  --  --  - 24'  24"  Weft. 


Defcription  of  an  Inftrument  for  performing  the  Operation  of  ’Trepanning  the  Skull,  with  more 
Eafe , Safety  and  Expedition,  than  thofe  now  in  general  Ufe . By  Samuel  Croker  King, 
Efq.  Member  of  the  Royal  Coll,  of  Surgeons  in  Ireland , and  M.  R.  I.  A. 

AFTER  an  hiftorical  account  of  the  ufe  of  the  two  inftruments  called  the  Tre- 
pan and  Trephine,  in  thefe  kingdoms,  with  obfervations  on  the  defedh  of 
■both,  the  writer  thus  defcribes  that  which  he  recommends  as  an  improvement  on 
both.  This  inftrument  is  compofed  of  a crown  or  law  made  in  the  ufual  form,  and 
about  an  inch  and  an  half  from  the  crown  is  fixed  a fpindle  four  inches  and  an 
half  long,  which  is  received  into  a barrel  or  canula  of  four  inches  in  length  ; to  the 
top  of  the  fpindle,  which  is  fquare  above  the  canula,  is  applied  a handle  or  winch, 
with  a nut  fcrewed  on  the  fpindle  to  keep  the  handle  on ; at  the  lower  part  of  the 
canula  or  barrel  is  a flat  rim,  projedling  about  a quarter  of  an  inch,  on  which  the 
left  hand,  which  grafps  the  canula,  refts,  to  prevent  it  from  flipping  down  on  the 
part  of  the  inftrument  below  it,  which  is  turned  by  the  handle  above  ; the  crown  has 
a center-pin,  as  in  the  other  inftruments,  with  a key  to  remove  it  when  the  fulcus  is 
deep  enough  to  admit  it  to  be  taken  away.  Though  with  this  the  operation  may 
with  great  eafe  and  fafety  be  entirely  completed,  yet  to  accommodate  thofe  who 
wifh  to  finilh  with  the  trephine,  the  upper  part  of  the  barrel  or  canula  is  made  fquare 
to  fit  into  a wooden  handle  ; upon  applying  this  handle,  inftead  of  the  winch,  the 
inftrument  is  converted  into  a trephine ; in  this  wooden  handle  is  a fquare  opening 
fitted  to  the  fquare  part  of  the  fpindle,  and  faftened  by  the  fame  nut. 

It  will  be  requifite  to  have  two  or  three  crowns  of  different  ffzes,  that  the  operator 
'may  chufe  that  which  will  beft  fuit  the  circumftances  of  the  cafe  ; as  to  the  form  of 
the  crowns,  modern  pradlitioners  have  fo  differed  about  them,  that  every  furgeon 
muft  be  left  to  his  own  choice.  For  my  part  I fhouid  prefer  thofe  as  the  beft  and 
fafeft  which  are  neither  too  conical  nor  too  cylindrical,  but  between  both  extremes; 
and,  as  Mr.  Chefelden*  has  advifed,  the  cavity  in  the  infide  to  enlarge  in  the  fame 
manner  the  outfide  does,  to  prevent  the  piece  of  bone  to  be  taken  out  from  being- 
wedged  in  the  cavity,  and  to  allow  the  crown  or  faw  to  be  inclined  to  one  fide  or  to 
the  other,  as  occafion  may  require,  during  the  operation. 

Vol.  I.  Part  II.  3 S EXPLA- 

* Chefelden’s  Obfervations  on  Le  Dran,  page  447. 
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EXPLANATION  of  Plate  XVII.  Fig.  3.. 
a The  crown  or  faw.' 

bb  The  fpindle  to  which  the  faw  is  fattened.  Note,  the  fpindle  is  to  be  made  fmaller 
from  each  end  to  the  middle,  that  it  may  not  touch  the  barrel  but  at  the  upper 
and  lower  parts,  to  prevent  too  much  fridtion  in  turning. 
c c The  canula  or  barrel  into  which  the  fpindle  is  introduced. 

d The  lower  part  of  the  canula  which  projects  fomething  above  a quarter  of  air 
inch,  on  which  the  left  hand  is  retted. 
e e The  handle,  with  a fquare  opening  to  fit  the  end  of  the  fpindle.. 
f The  knob  of  the  handle,  which  fhould  be  made  of  ivory. 
g The  nut  to  fcrew  on  the  end  of  the  fpindle  to  keep  the  handle  on. 
h The  end  of  the  canula,  formed  fquare  to  fit  the  wooden  handle  when  ufed  as  a trephine.. 
i i The  wooden  handle  fitted  to  receive  the  canula  and  fpindle ; when  ufed  as  a tre- 
phine, the  upper  fide  is  counter-funk  to  admit  the  nut. 
k The  center-pin  of  the  crown  or  faw. 

/ The  key,  one  end  of  which  is  made  to  fit  the  center-pin,  and  the  other,  which 
is  forked,  to  fit  the  cavity  in  the  top  of  the  nut. 


Refer  if  tion  of  a felf-regifiering  Barometer.  By  the  Rev.  Arthur  M‘Gwire.. 

THE  tube  is  fixed  in  a circular  piece  of  wood  H H,  (See  Plate  XVII.  Fig.  4.) 

of  a fufficient  fize  to  make  the  barometer  float  in  the  bafon  at  its  proper  height,, 
and  it  is  kept  perpendicular  by  two  femicircular  parts  of  a tube  FF.  D is  a pencil 
Aiding  into  a tube,  whofe  center  is  fixed  to  the  cylinder  of  the  barometer,.. at  the  point 
where  the  mercury  ftands  when  at  29-i : and  on  the  other  fide  is  E,  a vernier,  to  fub- 
divide  the  divifion  on  the  fcale  BC.  AAAA  is  a paper  marking  the  hours,  and 
moved  horizontally  by  clock-work,  which  prefling  againft  the  pencil,  points  the 
height  of  the  mercury  at  any  time.  x is  a mark  in  the  tube  of  the  barometer,, 
which  fhews  the  depth  at  which  the  barometer  floats,  when  the  mercuiy  ftands  at 
29I.  Suppofing  the  mercury  to  defeend  in  the  barometer  one  inch,  it  will  rife  in 
the  tube  of  the  refervoir  an  inch  from  N to  O,  and  the  barometer  will  float  higher 
by  an  inch,  fuppofing  the  tubes  of  the  barometer  and  the  refervoir  to  contain  equal 
quantities  in  equal  fpaces : but  as  that  part  of  the  barometer  which  was  above  the 
furface  of  the  mercury  in  the  refervoir,  when  its  height  in  the  tube  was  29*-,.  is  be.- 
come  lighter  in  proportion  as  the  mercury  left  the  .cylinder,  fo  there  will  be  a por- 
tion of  the  tube  of  the  barometer  from  under  the  furface  of  the  mercury  in  the  re- 
iervoir,  and  confequently  the  barometer  will  float  higher  than  one  inch  in  proportion 
to  its  decreafe  of  weight,  and  the  x will  be  above  the  furface  o ; fo  that  the  vernier 
will  have  moved  more  than  one  inch,  and  the  divifions  on  the  fcale  BC  will  be 
increafed. 


A Method  of  cutting  very  fine  Scre^vs,  and  Screws  of  two  or  more  Threads >.  &V;  By  the 
Rev.  Gilbert  Austin,  A.M.  M.R.l.A. 

AS  this  paper  can  intereft  workmen  alone,  we  fhall  pafs  it  over. 

An 
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An  Atiempt  to  determine  with  Vrecifton  Juch  Injuries  of  the  Head  as  necejfarily  require  the 
Operation  of  the  Trephine.  By  Sylvester  O’Halloran,  Efq.  M.R.I.A.  &c. 

THE  obfervations  in  this  paper  are  arranged  under  two  articles— fractures  of  the 
cranium,  and  depofits  on  the  furface  of  the  brain  or  on  its  membranes.  Three 
ca*es  are  firft  given  of  frabtured  fkulls  cured  without  trepanning ; and  then  two  more, 
in  which  fymptoms  occurring  many  days  after  the  frabt'ure,  were  removed  by  tire 
operation.  In  the  latter,  the  internal  table  of  the  fkull  was  found  fplintered.  It  is 
the  occurrence  of  thefe  fupervening  fymptoms  of  drowfinefs,  coma,  and  convulfions, 
that  feems  to  him  the  proper  guide  for  the  operation  in  fimple  frabtures.  In  wounds 
of  the  fkull  with  an  incifive  inftrument,  he  thinks  the  operation  is  never  warrantable. 
Frabtures  with  deprefllon  require  the  operation  in  the  firft  inftance.  This  rule  is  illus- 
trated by  fome  cafes  ; yet  others  are  adduced  in  which,  from  the  efforts  of  nature,  it 
fucceeded  after  confiderable  delay. 

He  next  proceeds  to  depofits  on  the  brain.  The  fymptoians  of  matter  forming 
under  the  fkuil  commence  from  the  8th  to  the  15th  day,  and  are  ficknefs,  head-ach, 
fever,  and  rigor,  palenefs  of  the  wound,  a thin  difeharge,  and  detachment  of  the  peri- 
cranium. In  thefe  cafes,  the  trepan  gives  the  only  pofilble  chance,  though  a very 
fmall  one;  it  Ihould  therefore  be  reforted  to,  and  ufed  freely.  But  with  refpebt  to 
concuflions,  though  fometimes  they  prove  mortal,  yet  the  writer  thinks  them  no 
proper  objebt  for  the  operation ; and  he  always  attributes  the  ftupor  immediately  fol- 
lowing the  accident  to  concuffion  only,  and  not  extravafation. 

The  paper  concludes  with  the  following  propofitions. 

1.  That  many  frabtures  of  the  fkull  do  not  require  the  application  of  the  trephine. 
1.  That  lorne  apparently  flight  frabtures  do  abfolutely  require  its  application ; in 
fuch  cafes  the  inner  table  of  the  fkull  is  generally  more  hurt  than  the  outer,  and  bad 
fymptoms  do  not  arife  till  towards  the  end  of  a fortnight  after  the  injury. 

3.  That  frabtures  with  deprefiion  require  the  application  of  the  trephine,  and  that 
from  fuch  there  have  been  fome  furprifing  recoveries. 

4.  That  depofites  of  matter  on  the  membranes  or  furface  of  the  brain  require  the 
trephine,  though  it  feldom  proves  fuccefsful. 

5.  That  concuflion  of  the  brain,  charabterifed  by  immediate  ftupor  and  irfenftbility , 
does  not  require  the  trephine,  unlefs  accompanied  with  evident  deprefiion  of  the  fkull 
or  extravafations,  neither  of  which  produces  bad  fymptoms  for  fome  days  OTter  the 
accident  which  has  given  rife  to  them,  • 


Demonfiration  of  Newton's  Theorem  for  the  Correction  of  fperical  Errors  in  the  Oljeffi 
Glajfes  of  Telefcopes.  By  the  Rev.  Matthew  Young,  D.D.  &c. 

A DEB,  GFCB,  are  two  fimilar  concavo-convex  lenfes,  (See  PlateXVIII.  Fig. 

1.)  D being  the  diameter  of  the  convex  fides,  AGD,  CHF,  and  the  diameter 
of  the  concave  fides  is  to  D as  the  cube  root  of  KZ~KI  to  the  cube  root  of  R K 
— R I ; when  fine  of  incidence  : fine  of  refrabtion  of  glafs  into  air  : : I : R,  and  : : K 
: R out  of  water  into  air : according  to  Newton  in  the  editions  of  the  optics,  in  Clarke’s 
Latin  tranflation,  and  Horfeley’s  edition.  Yet  there  muff  without  doubt  be  an  error 
in  the  text,  forK>  — KI  : RK — RI  ::  K:  R,  and  it  cannot  be  fuppofed.  that  New- 
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ton  would  have  given  fo  complex  a form,  when  a very  fimple  one  might  upon  this 
principle  have  been  ufed. 

Suppofingjy  to  be  the  femi-aperture  of  the  lens,.  Newton  has  demonftrated,  that  the 
lateral  aberration  at  the  focus,  arifing  from  the  fphericalnefs  of  the  figure,  of  parallel 

rays  falling  on  the  plane  fide  of  a piano  convex  lens,  is  equal  to  which  di- 

vided by  tfZTj,  the  diftance  of  the  focus  from  the  center  of  the  lens,  gives 

X y3  for  the  angle  which  the  lateral  aberration  at  the  focus  fubtends  at  the  center  of 
the  furface.  Now  when  the  ray  paffes  from  the  glafs  into  the  included  water,  and' 
from  the  water  into  the  glafs,  the  refractions,  and  confequendy  the  fpherical  aberra- 
tions, are  contrary  to  thofe  at  the  firft  and  laft  furface ; and  therefore,  that  all  aberra- 
tion (hould  vanifh,  the  lateral  aberrations  from  glafs  into  air,  and  from  glafs  into  water,, 
(as  being  the  principal  and  nearly  equal  to  thofe  from  air  into  glafi , and  from  water 
into  glafs)  fhould  lubtend  equal  angles  at  the  common  center  of  the  fpherical  fur- 
faces.  Therefore  fuppofing  the  rays  in  palling  from  the  glais  into  the  water  to  fall 
parallel  on  the  water,  the  angle  which  the  lateral  aberration  of  the  rays  at  the  focus* 

fubtends  at  the  center  of  the  refracting  furface,  will  equal  ~~  - — x y3,  which  being 

\ 

made  equal  to  x y 3,  we  have  d3  : D3  ::  K2 — KI  : R2 — RI,.  and  therefore: 

we  fhould  read  R2  inftead  of  RK  as  it  now  (lands  in  Newton’s  text. 


Account  of  a fijiulons  Opening  in  the  Stomach.  By  George  Burrowes,  M.D.  M.R.T.A.. 

ALTHOUGH  wounds  of  the  ftomach  are  ufually  reckoned  among  the  moft 
fatal,  yet  there  are  various  inftances  upon  record  in  which  they  have  remained 
unclofed  externally,  without  any  irremediable  inconvenience.  The  prefent  paper  adds 
one  to  the  number.  Its  fubjedt  was  an  inferior  officer  in  the  Eaft-India  Company’s 
navy,  who  in  a voyage  received  a wound  from  a blunt-pointed  wooden  inltru  ent, 
between  the  cartilage  of  the  eighth  rib  on  the  right  fide,  and  the  navel,  penetratir  , die 
ftomach.  Much  fever  and  inflammation  fucceeded,  and  continued  a long  time.  W n 
they  had  fubfided,  an  opening  remained,  through  which,  when  the  tent  was  withdraw  , 
a whitifh  fluid  flowed  out.  Its  fides  turned  in,  and  could  not  be  brought  to  un  . 
The  man  ever  after  kept  the  orifice  plugged  up,  never  withdrawing  the  plug  but  to 
gratify  curiofity,  or  place  a new  one.  The  opening  was  about  a third  of  an  inch  n 
diameter.  He  had  lived  twenty-feven  years  in  this  date,  being  extremely  drunken 
and  diffipated  in  his  habits,  when  Dr.  Burrowes  firft  faw  him,  then  aged  65.  He  then 
taught  French  in  Dublin.  Notwithftanding  he  had  loft  all  his  teeth  with  the  fcurvy, 
he  eat  with  a good  appetite  and  digeftion.  The  liquids  he  took,  in  part  efcaped 
through  the  opening  when  he  withdrew  the  plug;  and  when  his  ftomach  was  empty, 
a fweet  whitifh  fluid  adhered  to  the  plug.  He  had  no  pain,  and  no  food  difagreed 
with  him.  Having  been  reduced  to  poverty  by  his  intemperance,  and  fuffering  much 
from  hardfhip,  he  gradually  declined  and  died. 

On  examining  the  body,  the  wound  was  found  to  have  penetrated  the  ftomach  in 
the  center  of  the  greater  curvature ; and  from  the  adhefions  of  the  liver,  colon,  and 

integuments, 
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Integuments,  a large  ftridture  was  formed,  which  gave  the  ftomach  the  appearance  of 
a double  bag,  with  the  opening  in  the  middle.  The  duodenum  was  eftarged  beyond 
the  fize  of  the  colon,  and  feemed  to  have  performed  fome  of  the  fun&ions  of  a fecond 
ftomach.  The  colon  was  firmly  attached  to  the  ftomach  by  a ligamentous  fubftance. 
All  the  other  vifcera  were  found  and  natural. 


Cafe  of  an  enlarged  Spleen.  By  George  Burrowes,  M. D.  M.R.I.A. 

«■  the  4th  of  April,  1792,  a man  aged  about  forty-four,  who  had  that  morn- 

ing  walked  feveral  miles  from  the  country,  applied  for  admittance  at  the  Hoft 
pital  of  the  Heufe  of  Induftry.  He  faid  he  had  laboured  under  dropfy  for  fome 
months,  during  which  time  the  abdomen  had  increafed  to  the  fize  it  then  was,  which 
was  equal  to  that  of  a woman  in  the  ninth  month  of  pregnancy.  His  eyes  were 
fuffufed  with  yellow,  but  his  legs  were  not  then,  nor  had  they  ever  been,  fwelled. 
The  abdomen  was  examined  by  fome  of  the  young  gentlemen,  my  pupils,  who 
thought  they  could  perceive  an  evident  fluctuation.  He  was  put  into  the  chronic 
ward,  and  fome  opening  medicine  ordered  to  be  taken  the  following  day  (the  5th) 
this  operated  well;  but  on  the  next  day  (the  6th)  he  w’as  feized  with  fevere  vomiting 
and  head-ach,  which  prevented  any  examination  of  the  fwelling,  being  fuppofed  to 
arife  from  fatigue,  change  of  air,  diet,  &c.  The  vomiting  continuing  on  the  7th,  he 
was  removed  to  the  fever  ward,  where  he  could  be  better  attended  and  more  regu- 
larly vifited.  Not  having  any  apprehenfion  of  contagion,  in  the  ftate  I fuppofed  the 
fluids  to  be  in,  the  effervefcing  draughts  were  prefcribed  him,  and  fome  wine.  When 
I vifited  him  on  the  8th,  his  pulfe  was  extremely  quick  and  feeble,  his  fkin  hot,  and 
tongue  white,  and  I was  informed  that  he  had  raved  at  times  during  the  night.  Blif- 
ters  were  then  applied  to  the  legs,  an  injedtion  ordered,  and  the  wine  increafed.  The 
vomiting  ftill  returned  at  intervals.  On  the  9th,  all  the  fymptoms  became  much 
more  violent,  and  flight  hiccough  difturbed  him  now  and  then.  The  wine  was  again 
increafed,  being  the  only  thing  his  ftomach  would  bear.  On  the  10th  I found  him 
in  a ftate  nearly  approaching  to  coma,  with  conftant  fingultus.  Attempts  were  made 
to  roufe  him  by  further  ftimulating  applications,  but  in  vain ; and  he  died  that  even- 
ing, the  fixth  from  his  admiflion,  and  the  fourth  from  the  attack  of  vomiting. 

“ I examined  the  body  the  morning  after  his  deceafe.  From  the  circumfc  ibed  ap- 
pearance of  the  tumified  abdomen,  I fuppofed  the  water  might  be  contained  in  a cyft 
(a  circumftance,  I believe,  feldom  met  with  in  men)  as  it  much  refembled  a difeafe 
very  familiar  to  me  in  the  hofpital,  I mean  ovarium  dropfy.  On  ftriking  the  tumour 
on  one  fide,  while  I kept  my  hand  fixed  on  the  other,  I had  no  doubt  of  feeling  a 
fiudtuation  ; but  when  1 prefled  hard  on  the  linea  alba,  or  center  of  the  abdomen,  I 
was  greatly  furprifed  to  find  a ridge  reaching  from  the  fternum  to  the  pelvis.  I then 
opened  the  cavity,  and  beheld  the  ftomach  and  inteftines  all  thrown  completely  to 
the  right  fide,  much  diftended  with  air,  while  the  whole  left  fide  was  filled  up  with 
the  fpleen,  enlarged  to  an  enormous  fize,  and  occupying  the  entire  half  of  the  cavity,, 
from  the  diaphragm,  which  projected  into  the  thorax,  to  the  pelvis ; it  was  neither 
difcoloured  nor  indurated,  but  natural  in  every  refpedt  except  fize.  The  velfels  were 
not  more  than  a third  larger  than  in  an  ordinary  fized  fpleen. 

« When  this  enormous  vifcus  was  taken  out,  it  meafured  fourteen  inches  .and  a half 
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long,  and  weighed  eleven  pounds  thirteen  Ounces.  I need  hardly  mention  that  the 
ufuai  length  is  about  four  inches,  and  the  weight  fix  or  eight  ounces.  The  liver  was 
fomewhat  difcoloured  and  difeafed,  but  not  a fpoonful  of  water  was  contained  in  the 
abdomen. 

“ The  evennefs  and  foft  texture  of  the  vifcus  on  one  fide,  and  the  equability  of  the 
other  from  the  diftended  inteftines,  joined  to  the  facility  with  which  fuch  bodies  would 
convey  the  iftus,  when  ftruck  on  the  left  lide  (the  ufuai  method,  it  being  done  by  the 
operator’s  right  hand)  might  have  deceived  even  an  experienced  furgeon  ; and  had  a 
perfon  with  fuch  a difeafe  been  tapped,  the  trocar  muft  have  inevitably  been  plunged 
into  the  vifcus.,  and  death  (from  haemorrhage)  have  enfued.* 

“ The  fcomach  was  changed  in  pofition  as  well  as  fcite,  lying  more  obliquely  than 
horizontally  ; and  fo  .compreffed  was  it  between  the  liver  and  this  enlarged  fpleen,  that 
it  required  very  confiderable  force  to  diftend  it.  That  part  of  the  colon  which  is  tied 
down  by  a ligament,  in  confequence  of  the  great  preffure,  had  its  diameter  much 
leffened,  and  the  thicknefs  of  its  coats  very  eonfiderably  increafed.” 


POLITE  LITERATUR  E.f 

A Differ  tation  on  a Pqffage  in  the  fixth  Iliad  of  Homer.  By  the  Rev.  Ed  war©  Ledwich, 
L.  L.  B.  M.  R.  I.  A.  and  F.  S.  A.  Lond.  and  Edinb. 

THE  pafiage  is  that  in  which  Prastus  is  faid  to  have  fent  letters  in  a folded  tablet, 
by  Bellerophon,  to  Jobates  king  ofLycia.  Contrary  to  the  opinion  of  various 
critics,  Mr.  Ledwich  maintains  that  this  is  a real  proof  of  the  ufe  of  literal  writing 
in  the  time  of  Homer. 


Effay  on  a Syjlem  of  National  Education , adapted  to  Ireland.  By  Stephen  Dickson, 

State  Phyftciany  &c.  &£. 

THIS  was  a prize  Memoir.  Its  feveral  heads  are,  Of  education  as  it  concerns 
health.  Of  education  as  it  promotes  morality.  Of  education  as  it  relates  to 
inftru&ion  in  the  knowledge  requifite  for  the  feveral  departments  of  fociety;  viz.  i. 
Of  the  elementary  inftruttion  of  the  children  of  the  labouring  poor.  2.  Of  inftruflion 
in  agriculture.  3.  Of  inftrudion  in  mining.  4.  Of  inftru&ion  in  manufactures.  5. 
Of  inftru&ion  in  profeffional  and  polite  literature. 

AN- 

* Such  a circumflance  did  once  happen  in  Edinburgh,  and  the  wounded  fpleen  is  exhibited  by  Dr. 
Monro  in  his  letlures.  n. 

+ As  this  clafs  of  papers  does  not  come  within  the  propofed  fubjettsof  our  work,  we  (hall  henceforth 
do  little  more  than  announce  the  titles  of  fuch  of  them  as  are  contained  in  the  volumes  which  compofe 
-cur  Memoirs. 
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Efav  on  the  Rife  and  Progrefs  of  Gardening  in  Ireland.  By  Joseph  C.  Walker, 

M.R.I.A.  &c.  &c. 

FROM  this  effay  it  only  appears  that  Ireland  has  followed  at  a diftance  the  tafte  of 
gardening,  which  at  different  periods  has  prevailed  in  England. 


Ohfervations  on  the  Romantic  Hiftory  of  Ireland.  By  the  Rev.  Edward  Ledwich,  &c.  &c. 

TFIIS  writer,  who  is  an  unbeliever  in  the  wonderful  tales  of  Keating,  and  the  early 
Irifh  hifcorians,  traces  the  fpirit  of  fabling  to  the  Arabian  fictions,  introduced' 
into  Europe  by  the  Saracens,  and  fpread  through  Spain  and  other  countries.  It  is 
to  the  connexion  of  Ireland  with  Armorica,  Wales,  and  Cornwall,  that  he  attributes 
the  immediate  introduction  of  romance  into  the  Irifh  records. 


Defcription  of  an  ancient  Irifh  Infir ument,  & e.  & c. 

THIS  is  a round  hollow  tapering  piece  of  wood,  fix  feet  four  inches  long,  wrapped 
round  with  a fpiral  brafs  fillet,  which  Mr.  Oufley  fuppofes  to  have  been  a fpe~ 
cies  of  trumpet.  It  was  found  buried  deep  in  a turf-bog. 


Letter  from  William  Molefworth , Efq.  concerning  fame  Golden  Antique  Inflruments  found  in 

a Bog  in  the  County  of  Armagh. 

THESE  are  incapable  of  defcription ; and  as  no  probable  ufe  or  purpofe  is  afligned 
to  them,,  we  fhall  pafs  them  aver.. 


Caoinan : or fame  Account  of  the  ancient  Irifh  Lamentations.  By  William  Beaufor  d,  A.  M. 

THE  noted  Irifh  cry,  confiding  of  a mournful  recitation  of  the  qualities  of  the 
deceafed,  with  interrogations,  and  a chorus  of  inarticulate  howlings,  is  here 
given  in  the  form  of  a mufical  compofition,  with  words  and  notes.  This  example  is 
probably  a production  of  the  1 5th  century. 


Memoirs  of  the  Literary  and  Philo  fofihkal  Society  of  Manchefier . 

/ h , V ' ! ' ' 

THIS  fociety,  originally  a private  alfociation  of  gentlemen  in  the  town  of  Man- 
chefter,  formed  themfelves  feveral  years  ago  into  a body,  and  publifhed  their 
firft  and  fecond  volumes  in  17B5  y and  a third  in  1790.  Thefe,  as  well  as  the  pre- 
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fent,  as  the  title  imports,  were  compoied  of  fubje&s  partly  literary,  partly  relative 
to  the  various  branches  of  philofophy.  No  formal  divifion  of  the  two  clafifes  was 
made,  but  they  were  intermixed  as  they  came  to  hand  for  publication.  We  have 
already  mentioned,  that  our  plan  only  properly  comprifmg  fcience  and  art,  we  mean 
to  do  little  more  than  juft  enumerate  the  papers  on  literature,  which  are  contained  in 
mixed  publications  like  the  prefent. 


Re af ons  for  fupprfing  that  Lakes  have  been  more  numerous  than  they  are  at  prefent  with  an 

Attempt  to  ajjign  the  Caufes' whereby  they  have  been  defaced.  By  J.  Gough,  of  Kendal. 

fTP'HAT  theory  of  the  earth  which  fuppofes  its  prefent  furface  to  have  arifen  by 

j[  fubterraneous  convulfions  from  the  bottom  of  the  deep,  feems  necefifarily  to 
•require  frequent  lakes,  which  are  depreftions  or  chafms  in  the  ground  where  the  waters 
of  the  neighbourhood  are  collected.  Why  then  are  there  fo  few?  The  writer  endea- 
vours to  anfwer  this  objection  by  enquiring,  i.  what  means  may  be  employed  by  na- 
ture for  filling  up  lakes ; and,  2.  whether  proofs  of  fuch  alterations  actually  exift. 
With  refpcbt  to  the  firft,  vegetation  is  a procefs  which  nature  is  conftantly  carrying  on, 
and  by  means  of  which  lhe  cloaths  the  lides  and  bottoms  of  lakes  wherever  the  tem- 
perature is  not  too  cold  to  fuller  plants  to  grow.  The  remains  of  decayed  vegetables 
gradually  accumulated,  and  preferved  by  water  from  entire  decompofition,  will,  after 
the  lapfe  of  generations,  fill  up  thefe  cavities,  and  convert  them  to  foiid  land.  By 
this  procefs,  the  fiat  marlhes  which  furnifh  peat  for  fuel  to  fo  many  of  the  northern 
countries,  have  probably  been  formed.  Where  the  water  \fcas  too  deep  to  admit  of 
the  growth  of  vegetables,  pools  are  ftill  left,  or  dangerous  bogs  covered  with  a thin 
cruft  of  aquatic  plants.  Peat  is  compofed  of  intertwifted  fibres,  mixed  with  a light 
friable  earth,  the  product  of  decompofed  leaves,  &c.  In  thefe  bogs  trees  are  often 
diicovered,  with  leaves,  and  other  extraneous  matters,  perfedly  refembling  the  refufe 
of  a river  flowing  through  a woody  country.  Thefe  fubftances  were  probably  brought 
into  the  lakes  by  inundations  after  heavy  rains,  or  have  fallen  in  from  the  banks  where 
they  grew.  If  this  is  a true  account  of  the  formation  of  bogs,  lakes  muft  once  have 
exifted  in  every  part  of  the  globe. 

Another  refource  of  nature  is  the  difpofition  of  all  the  rocky  ftrata  of  the  earth 
to  be  crumbled  and  broken  to  pieces  by  the  adtion  of  the  air ; an  adlion  fufficiently 
perceived  in  the  channels  of  mountain  torrents,  which  are  dry  during  fummer,  and 
which  becoming  thus  loolened,  are  fwept  by  the  next  floods  and  worn  to  a great  depth. 
Now,  this  procefs  wrould  equally  take  place  on  the  banks  and  Aides  of  lakes,  which 
thus  gradually  falling  in,  would  fill  up  the  margins  and  form  little  iflands.  At  the 
fame  time,  the  channels  ferving  for  the  outlets  of  mountain  lakes,  wearing  deeper  and 
deeper,  would  drain  off  more  and  more  of  the  waters  of  the  lake,  and  at  length,  in 
certain  fituations,  lay  them  quite  dry. 

As  to  the  fecond  confuleration,  that  of  the  adtual  exiftence  of  fuch  transformed 
lakes,  the  writer  aflferts  that  many  vallies  among  the  hills  of  the  north  of  England 
prefent  appearances  perfectly  correfponding  with  thefe  ideas;  particularly  the  ‘coves, 
which  feem  fcooped  out  of  the  Aides  of  feveral  hills,  the  entrance  to  which  is  always  a 
narrow  pafs  between  two  banks ; and  fome  more  extenfive  vallies,  where  the  natural 
ftrata  of  the  country  are  buried  under  deep  beds  of  fand  and  gravel. 


S.11 

An  Argument  againjl  the  DoBrine  of  Materialifm,  addreffed  to  Thomas  Cooper , Efq.  By 

John  Ferriar,  M.  D. 

The  mate  rial  ifts  deny  the  neceflity  of  any  thing  more  than  the  vifible  ftrufture  of 
the  brain,  to  produce  the  aft  of  thinking  in  confequence  of  perception ; but 
the  contrary  feems  probable  to  this  writer,  from  the  fafts  in  medical  hi  dory,  which 
fhew,  that  at  different  times  every  part  of  the  ftrufture  has  been  deftroyed  or  greatly 
'injured,  without  impeding  the  procefs  of  thought.  It  is  otherwife  in  the  organs  of 
fenfe,  for  when  thofe  parts  of  the  brain  from  whence  the  nerves  fupplying  fuch  organs 
originate,  are  injured,  the  fenfes  proportionally  fuffer.  A relation  of  fome  of  the  moll 
remarkable  fafts  in  authors  which  prove  thefe  pofitions,  is  the  fubftance  of  the  pre- 
fent  paper.  Thofe  which  record  the  deftruftion  of  the  fuperior  and  lateral  parts  of 
the  cerebrum  are  firft  given.  They  are  fucceeded  by  accounts  of  depravation  of  the 
cerebellum;  and  next,  by  thofe  of  injuries  of  the  bafis  of  the  brain  ; and  fome  cafes 
of  general  diminution  or  alteration  of  the  fubftance  of  the  brain,  conclude  the 
quotations.  The  inference  drawn  from  the  whole  is,  that  as  no  part  of  the  brain  feems 
cftentially  neceflary  to  the  exiftence  of  the  intellectual  faculties,  fomething  more  than 
the  difcernible  organization  muft  be  requifite  to  produce  the  phenomena  ©f  thinking. 


Comments  on  Sterne . By  John  Ferriar,  M.  D. 

THESE  philological  comments  point  out  various  fources  from  whence  the 
celebrated  writer  borrowed  his  thoughts  and  expreflions. 


An  Account  of,  and  Ohfervations  on,  different  Blue  Colours,  produced  from  the  Mother 
Water  of  Soda  Phofphorata,  &c.  By  Mr.  Thomas  Willis,  of  London. 

MR.  WILLIS  obferving  that  the  mother-water  fuffered  to  run  to  wafte,  after 
the  extraftion  of  all  the  cryftals  of  foda  phofphorata,  appeared  of  a blueifh 
colour  on  the  contiguous  ftones,  was  induced  to  fubjeft  it  to  experiment.  To  fome 
of  this  water  he  added  a folution  of  common  alum  and  martial  vitriol ; it  threw  down 
a fine  blue  precipitate.  On  fubftituting  roche  to  common  alum,  a much  paler  pre- 
cipitate was  produced.  Both  thefe  colours  were  given  to  a painter  in  water-colours, 
who  found  them  too  fpungy.  In  order  to  avoid  this  effeft,  a precipitate  was  made 
with  martial  folution  alone ; but  its  colour  was  lefs  beautiful  than  the  firft.  In  order 
to  examine  whence  the  colouring  matter  proceeded,  various  experiments  were 
tried.  From  thefe  it  appeared,  that  from  the  mother- water  produced  from  the 
combination  of  phofphoric  acid  and  mineral  alkali,  a blue  colour  is  always  obtained 
by  means  of  a martial  folution  ; and  that  from  the  mother-water  of  fal  foda  it  is 
uncertain,  and  what  is  produced  is  of  a pale  colour.  The  mother-water  of  tartarized 
natron  will  alfo  fometimes  yield  a Pruftian  blue,  but  not  always,  and  it  is  com- 
monly pale ; whereas  that  with  phofphorated  alkaline  mother-waters  is  of  a deep 
blue,  except  in  the  inftance  of  roche  alum  being  employed.  The  acid  of  phofphorus 
yields  no  blue  colour  with  the  precipitating  liquors ; it  ftill  remains  therefore  to 
account  for  its  production  from  the  combination  abovementioned.  The  phofphoric 
acid  was  obtained  ^om  bones  burned  to  perfeft  whitenefs. 
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On  the  Imprsffion  of  Reality  attending  Dramatic  Reprefentations.  By  J.  Aikin,  M.  Dr. 

IT  is  the  purpofe  of  this  writer  to  fhew,  in  oppofition  to  the  opinion  of  Dr.-. 

Johnfon,  that  the  impreflion  with  which  we  view  a dramatic  fcene,  or,  indeed,, 
fcenes  of  fidion  in  general,  is  precifely  the  lame  with  that  derived,  from  a.  real  one, . 
only  differing  in  degree  of  intenfity. 


On  the  Ufes  of  ClaJJical  Learning.  By  G.  Gregory,  D.D.  Domeflic  Chaplain  to  the ■ 

Bifhop  of  Landaff. 

THESE  ufes  are  reprefented  to  be,  a more  accurate  knowledge  of  grammar  and ' 
orthography,  of  the  ftrudure  of  language,  and  of  etymology,  together  with  the 
innocent  and  elegant  amufement  they  afford,  and  the  acquaintance  they  give  with 
ancient  manners  and  fentiments.  They  improve  the  heart  by  excellent  maxims  of 
morality,  and  cultivate  the  tafte  by  admirable  fpecimens  of  beauty  in  compofition. 


A Differ tation  upon  the  ancient  carved  Stone  Monuments  in  Scotland , with  a particular  > 
Account  of  one  in  Dumfriesjhire. . By  Robert  Riddle,  of  Glenriddle,  Efq.  F.  A.S. 

IN  this  very  flrort  paper  fome  of  the  hieroglyphical  monuments  of  Scotland  are 
enumerated,  and  a defcription  and  figure  is  given  of  one  fituated  on  the  banks  of. 
the  Nith,  near  the  village  of  Thornhill. 


Obfervations  on  Alphabetical  Characters  ; and  particularly  on  the  Englifh  Alphabet : with  an  •. 
Attempt  to  fhew  its  Infuff ciency  to  exprefs , with  due  Precifion3  the  Variety  of  Sounds 3 . 
which  enrich  the  Language.  By  Mr.  Samuel  Harvey. 

THE  firft  fedion  of  this  paper  contains  many  remarks  and  quotations  to  fhew  the* 
importance  of  accuracy  in  the  conftrudion  of  the  elemental  charaders  which ' 
compofe  alphabets.  The  fecond  fedion  is  allotted  to  a particular  examination  of  the  - 
Englifh  alphabet,  letter  by  letter,  of  which  we  find  it  impoffible  to  give  an  abridg- 
ment. The  numerous  defeds  of  our  alphabet,  and  anomalies  of  our  pronunciation 
have  been  noted  by  many  authors  -3  and  their  corredion  is  rather  a matter  of  ingenious 
fpeculation  than  of  probable  effed. 


On  the  AClion  of  Metallic  Oxydes  and  Earths  upon  Oils}  in  low  Degrees  of  Heat.  By  Mr? 

Peter  Henry. 

THE  high  colour  of  many  of  the  expreffed  and  fatty  oils,  rendering  them  unfit 
for  feveral  ufes  in  the  arts,  the  writer  of  this  paper  inftituted  the  experiments  of 
which  he  gives  an  account,  for  the  purpofe  of  difcovering  a mode  of  depriving  them 
of  their  colouring  particles.  The  firft  feries  confifts  of  trials  made  by  digefting  white 
arfenic  with  various  oils.  Some  of  them  were  brightened  and  cleared  by  it,  but  the 
colour  of  few  was  mended..  As  they  had  evidently  diffolved  much  of  the  arfenic,  .an 

attempt. 
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■ attempt  was  made  to  precipitate  it  by  the  mineral  acids,  in  hopes  that  the  colouring 
matter  might  be  thrown  down  along  with  it ; but  with  no  good  effedt.  Some  were 
left  as  clear  as  before,  but  others  were  much  blackened  by  the  acid.  Litharge  digefted 
with  the  oils  had,  on  the  whole,  lefs  effedt  than  arfenic.  Red  and  white  lead,  and 
oxyde  of  copper,  produced  no  advantage.  The  earths  were  then  tried  ; and  the  earth 
of  alum  and  clay  had  a confiderable  effedt  in  depriving  oils  of  their  gluten  or  mucilage. 

-Calcareous  earths  did  no  fervice.  None  of  the  earths  were  in  the  fmalleft  degree 
diflolved  by  the  oils. 


Account  of  an  ancient  Mode  of  Sepulture  in  Scotland.  By  Mr.  Alexander  Copland. 

THE  county  of  Galloway  contains  a great  number  of  cairns  and  other  cemeteries, 
which,  on  being  opened,  exhibit  marks  of  the  adtion  of  fire,  rendering  it  pro- 
bable that  the  pradtice  of  burning  the  dead  was  continued  longer  in  this  diftridt  than  in 
other  parts  of  the  ifland.  But  one  cemetery  or  burying  ground  examined  by  Mr. 
Copland  feemed  to  denote  a mixture  of  burning  and  inhuming.  It  was  a large  enclo- 
fure of  an  oblong  form,  fenced  by  a mound  of  ftones,  and  divided  within  into  fpaces 
by  flat  ftones  placed  perpendicularly.  Beneath  fome  ftones  near  the  entrance  were 
difcovered  three  long  pieces  of  iron,  which,  when  fet  up,  could  be  fattened. by  an  iron 
pin.  This  inftrument  Mr.  Copland  calls  a comburator ; which  when  ufed,  was  fet  up 
on  a triangular  pavement  found  beneath  the  furface  not  far  from  the  middle  of  the 
enclofure.  The  corpfe  is  fuppofed  to  have  been  fufpended  from  the  comburator  by 
iron  chains  and  hoops,  of  which  a number  were  found  near  a fimilar  cemetery  not  far 
from  the  Nith,  and  are  in  the  pofleflion  of  Mr.  Riddell.  By  this  contrivance  the 
body  might  be  confumed  by  the  fmalleft  quantity  of  fuel  poflible.  The  remains  were 
ihen.depofited  in  the  niches  or  fpaces  round  the  enclofure. 


' Meteorological  Obfervations  made  on  different  Barts  of  the  Wejlern  Coafls  of  Great  Britain : 

arranged  by  T.  Garnett,  M.  D. 

THE  firft  of  thefe  are  by  Mr.  Copland  of  Dumfries.  The  following  tables  con- 
•tain  the  principal  refults  of  feveral. 


Quantity  of  Rain. 

Barometer. 

Fahren.  'ihermom.  at 

10  Forenoon. 

Months. 

1792. 

Inches. 

Medium  of  15.. 
preced.  years. 
Inches. 

1792- 

Inches. 

Medium  of  5 
preced.  years. 
Inches. 

1792. 

Degrees; 

Medium  of  5 
preced.  years. 
Degrees. 

January 

February 

March 

April 

May 

Tune 

July 

Auguft 

September 

October 

November 

December 

3.1 801 

28214 

4.2242 

4.196 

4.494  - 

2.606 

4.442 

4.132 

5-342 

4-659 

2.617 

4-797 

3.0892 

2.8386 

2.0269 

1.8717 

2-4397 
2.9986  . 

3.1769 
31-370 
‘ 4-2837 

4. logo 
3.2107 
3.0318 

29.528 

29.792 

29-475 

29.739 

29.786 

29.702 

29.702 

29.797 

29.562 

29.702 

29.82 

29.579 

29.4792 

29.6384 

29.7182 

29.6842 

29.7921 

29.8397 

29.8282 

29.861 

29.824 

29.6776 

29.5823 

<29.552 

35-956 
41 .896 
44.290 
52.800 
66.562 
6o;439 
65.226 
66.519 

56.133 

49-9°3 

46.70 

39-6i3 

35-8i9 

40.5754 

43-54° 

49.106 

58.1452 

63.393 

60.5798 

65.2929 

58.4044 

50.1834 

408916 

37-593 

Total. 

47513° 

36.2138 

- 

5i-3364 

50.7960 
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Total 
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3‘4 


Inches. 

178.3 

inches. 

Inches. 

1777 

— 34-749 

~ 33-994 

1788 

1789 

•—  26.423 

1778 

— 42-354 

1784 

— 27.401 

— - 48.093 

1779 

— 41.135 

1785 

~ 30.673 

1790 

~ 39-354 

1780 

— 40.033 

1786 

— 32.008 

1791 

— 39-281 

1 781 

1 782 

— - 29.988 

— 40.918 

1787 

~ 38-657 

1792 

— 47-513 

Taking  the  north  and  eafterly  winds  in  oppofition  to  the  fouth  and  wefterly  in  this 
year,  1792,  compared  with  the  medium  of  the  eight  preceding  years,  they  will  ftand 

as  follows : — 


North 

North  Eaft 
Eaft 

South  Eaft 

Medium  tor 
years. 

South 

South  Weft 
Weft 

North  Weft 

Medium. 

35  i 
>9 
7*i 
23 

36.25 

15.06 

66.06 
19.81 

95 

47 

48 

27 

73-75 

52,12 

77.69 

24.25 

Total 

149 

137.18 

Total  of  S.W. 
Winds 

217 

i49 

227.81 

Mr.  Copland’s  tables  are  accompanied  with  many  meteorological  remarks,  of 
which  we  lhall  tranfcribe  one  from  his  laft  letter  in  January,  1793,.  which  he  himfelf 
feems  to  think  the  moft  worthy  of  notice. 

<c  There  is  one,  viz.  that  the  barometer  is  a moft  certain  indication  of  heat  and  cold, 
however  imperfect  it  may  be  with  refpeCt  to  wet  or  dry  weather,  which  I believe  is 
my  own. 

“ Through  the  whole  of  the  winter  preceding  the  prefent,  I was  attentive  to  the 
changes  and  alterations  of  the  weather,  and  found  that  not  one  from  cold  to  moderate 
weather,,  and  vice  verfa  took  place  without  its  being  fufttciently  pre-indicated  by  a 
confpicuous  rife  or  fall  of  the  barometer  -y  and  I believe  no  winter  was  more  com- 
pletely varied  either  in  temperature  or  falls.  There  was  an  inftance  of  a free  thaw 
with  a northerly  wind,  and  a hard  froft  with  a fouth-weft  one,  for  near  twenty-four 
hours  each,  which  could  only  be  accounted  for  from  the  firft  being  preceded  by  a 
high  barometer,  and  the  latter  by  a low  one. 

“ I am  now  convinced  that  the  altitude  of  the  barometer,  as  it  recedes  from  the 
medium  of  the  month,  muft  he  followed  by  certain  confequences,  which  can  be  re- 
duced to  a matter  of  calculation,  and  depended  on  perhaps  with  more  than  moral 
certainty. 

“ Every  remarkable  elevation  of  the  barometer,  where  it  is  of  any  duration,  is 
followed  by  very  warm  or  dry  weather,  and  moderate  as  to  wind,  or  by  all  of  them ; 
but  heat  feems  to  have  moft  influence  and  connection ; and  when  it  is  deficient,  the 
continuance  of  the  other  two  will  be  the  longer  and  more  remarkable  ; therefore  the 
calculation  muft  be  in  a compound  ratio  of  the  excefs  and  deficiency  of  the  heat,  and 
of  the  drynefs  of  the  weather  in  comparifon  of  the  medium  of  the  feafon ; and  with 
regard  to  the  want  of  ftrong  wind,  it  appears  to  be  intimately  connected  with  the  laft, 
as  they  flew  that  no  precipitation  is  going  on  in  any  of  the  neighbouring  regions.” 

The  next  communication  is  from  Mr.  Gough  of  Kendal  ■,  the  whole  of  which  we 
lhall  copy. 

Meteorological 


Meteorological  Remarks  in  Weftmorland.  By  Mr.  J.  Gough,  of  Kendal.* 
EXPLANATION  of  the  TABLE. 

« The  firft:  column  contains  the  year  and  month,  the  lecond  the  mean  of  the  barome- 
ter at  Kendal,  the  third  and  fourth  the  mean  of  the  thermometer,  and  height  of  the 
rain  at  the  fame  place:  the  fifth  the  rain  at  Waith-Sutton,  the  fixth  that  on  Benfon- 
Knot.  7 he  feventh  expreffeth  the  ratio  of  the  rain  on  the  Benfon-Knot  to  that  at 
Kendal,  the  latter  being  denoted  by  unity.  This  column  is  added  becaufe  it  was  not 
always  convenient  to  examine  the  upper  gage  on  the  laft  day  of  the  month.” 


Ratio. 

COO  COM  CD 

, -^oo  O ^ G 

1 co  *-o^  Oh  ^ 

H 

co  iocoo'O 

H T}<N  •^'sO  -< 

Cl  Ol^  OJ  to  CO 

| Rain  at 
Berifon- 
I knot. 

CO  CO  M CO  ^ 

CO  'Tf  Gh  t>«  VD 

1 ChOC  th  - <M 

1 CM  GO  O CO  Oh 

^ co  oT  »-» 

H CO  CO  o moo  ^ 

N Ol  M CM  OO  <sO  CsO 

00  O 'Ch  to  CM  <sO  >sD 

^TCO  CD'sD  to  ^oo 
in'  rT  M rt  H CO  - 

Rain  at 
Waith- 
Sutton. 

Oh’tLOMMO^OhOO'^O 

CD)  o o ^r  Gh  ^ Tfto  to  co  n h 

^ cT  H r-T  t-(  <sD  N U)  n ^ n 

to  ^PCO  CM  COCO  NO)  ooo 

00  COCO^CsO^  O 'sO  TT  G TT1  ^ 

k O ^ <M  Tp  ^ n to  ^ M ^ 

m N N ^ N « 

« e^.  eo  ^ i>-  co  <i 
co  cd  ^ d-  id  cT  d- 

1 Rain  at 

! Kendal. 

^ O o <MCX)CO  O KD  hD  CM 

CM  'tr  ^ M ri  CO  ’T'  tQ  LT5  CO  ^ tQ 

^ <M  CO'S O *>*CC  ej-  OG  H h 

00  sO  tO  <M^  ^ Gh<sO^  CO  t\CO  O 00 

<scT  co  rT  cT  <m  co  o'sd  (dT  to  Gh 

tsOOO  OdCsO  cM'erd  OOCM  ci 

CO  ’H  ^ CO  O to  G co  tNCO  co 
o Cl  to  CM  <M  T-  CO  o ^ iqcq 

ocT'sd  co  ^ ^ co'sd'  co  td^d 

^ <M  ’t'  tQG  'G  Cl 

^ <M  to  G COCO  O 
ID  00  cl  O t- 

NCp^O  COVO  T>» 
oh  td'scT  6 'sd'  co  tr 

Mean  of 
Thermo- 

meter. 

OOCCOOOeoOOOOO 

CJ^CO 

rC.  -<  o cTed  nSed  d died  d 
co'e'^'^ioioioioio'ecoco 

O O GO  ObNOOOOOO'D) 

G ^ O CM  to  N h tOOO  00  CO  to 

N N h G tdocT  N CO  O O'  ^ 

cocoo^^totototo^xrco 

<J  wW 

O to  o O 'D 

CO  G CO  to  o co 
coco*'  o' <so'  ch  toed 

CO  CO  ^ ^ to  tr 

Mean  of 
Barome- 
ter. 

to  ^ ts  ^ 

i-  t^cQ,  D O-  ^ CO  <M  Gh»H  to  <M 

G;  Q T-^CO  CO^  Gh  1>sCO  00  CO  N N 
GO  O GhGGhGhOhGhCThGhGh 

CM  CO  CO  CM  CM  CM  CM  Ol  M Cl  <M  CM 

ugOOOnO  ooooo 

cm  'm  *-0  O CO  Gi  ^tsD  ^ O to  G 
cqCO^  O GOO^  N G O tO  ^ 

OhGO  GGGGGO  GGG. 

<MCMC0<M01<M  Cl  M CO  M M M 

Oh  to  to'  C) 

g ^ 0 co  vo  to  a 

tOOO  tO  XN.CO  00  Os 

G G G G G G G 
Cl  Cl  Cl  CM  d Cl  <M 

Month. 

rC.  _ ( 

S.  - d b >-  > u 

^ r— jpm  ^ c/3  O ^ Q 

rD  ^ 

i >n~  j d J 

GC-D  3 3 C. — ■ ^ q 

rs  rj  U w JJVr«  3 3 JG  o 

<-<  ‘ — .b-i  2 *C  <5  “i1"  co  O Q 

el  . ' . a •S  x s > 

GC-Q  03  q_  ’y'  or 

-AfS  s < s A- 

=i  s 


.5^  d 

a . O 


« NCOC1  H ci  Tf  o O ^ 

co  to  ^roo  oo  ccvo  G ^ ci 

Q CO  CO  CO'dT  ri'  lo  G 


<D  CO  <N  rfCOOO  *-r  o mo  O 

CO  ^ CO  H *-OsD  N CO  O'.co 

O O *-0  e l 'nO  CO^OOVO  cm  rD  CC 

Gh  CM  rH  to  to  N Cl  'vfCO  Tf  <N  G 

<s o g-  41  ^ ^ h tc'sd  <sO  co 


co 


CM  GOO  o-o  *■« 

Cl  rfr<  Oh's©  UO  ** 

^ to  to  N NCOC'l 

<sO  to  (N  X tOOO 

CO  LO  to  ci  00  *<5  "T 


O to  OtO  H-C^  O G^D  CO 

CO  H rji  N H OtO  -*  t^CO  OO 
CM  Htoo  G ^ CO  G G ^ <N  o 
00«-.hMiON«^)W^O 
to  co  co  ^ h cT  co  *0  eT  co  rT 


o o ^ 
C £ M 

8 § g 


c*  £ - 

s O i 
GO  3 ■*- 

2w. 


o o 

co  CM 


o o o o 

O N CIO 

goo*  oT  uo  t%.vo 

to  to  to  CO  CO 


OOO^OCCOOCOOOO 

N "1,  ^ 50  N to  ^ O 

^V£>  V£>'  to  cm'  KD  <sCT  »o  cT  tJ<  6 o' 
cococo^tooototo^^co 


OCOO-GfOOO  ooooo 

G G CO  C'-.  CO  N G t^oo  VD  a; 

cfvcT  cb  cP  cTvo'co'  6 cT  toco"  ,h‘ 
CO  CO  OO  *T  to  to  too  to  ^ CO  3- 


r^sco  ^ co  to  ^ 

CO  N C?I  CYsO  0^0 
Gh  G G Ch  G Ch  G 

Cl  CM  Cl  CM  CM  CM  Cl 


CO  toco 

to  oo  co  ttco  co  *h  co  ^ n 

CT)  TT  to  G G GOO  CO  r^s  o Gh  Gh 

G G G G.G  G G G G O G Ch 

Cl  Cl  Cl  Cl  <M  Cl  Cl  cl  CM  CO  cl  CM 


^ oo  *t  o ooo  o.  to  c^oo  o 

CO  GOO  TTCO  to  to  Ol  to  N H cr 

*q  IN  tN  K tovo 

GGGGGChGGhGhGGC 

C1<MM<MC101C1C1O1C1<MCM 


D G - - 
n 3 3 


>n  W)  n -J  £ d 
“■  3 Jr-o  o oj 


u . . 

i~  }-. 


1 S "S  ^ p_  -- 

s n d w gr*— < 
< jCl<  ^ 


§3  3 Jhdj  O U 

$ O £ Q 


<»  g-g  o’  g 

« 1 — <5  < 2 ’-rt'A-<  WOZC 


* Communicated  by  Mr.  Gough  in  a letter  to  Dr.  Garnett, 
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R E M A R K ‘S. 

tc  This  is  a corredl  table  of  the  abftradt  of  my  obfervations,  on  the  meteorology  of 
Weftmorland.  The  mean  height  of  the  barometer  at  Kendal,  collected  from  the  d'b- 
fervations  of  five  years,  beginning  July  17,87,  is  29,7845.  The  mean  of  the  thermo- 
meter, at. the  fame  place,  for  five  years,  beginning  July  1787,  is  46,08.  The  annual 
mean  height  of  the  rain,  for  an  equal  period,,  is  61,2235.  R will  be  neceflary  after 
what  .has  been  ftated  above,  to  fay  fomething  relative  to  the  fttuation  of  the  town. 

fc  It  is  placed  on  the  weft  fide  of  .a  long  valley  opening  to  the-S.  W.  Benfon-Knot, 
on  which  a rain  gage  has  occafionally  been  placed,  ft-ands  about  two  miles  N.  E.  of 
.the  town,  and  is  the  higheft  ground  in, the  neighbourhood;  its  elevation  above  the 
river  appears  to  be  nearly  320  yards,  by  barometrical  meafurement.  The  height  of 
the  town,  above  -the  ocean,  is  .66  yards,  calculated  from  the  fame  principles,  that  is, 
from  the  fame  barometrical  mean  fpecified  above;  but,  in  all  probability,  does  not 
exceed  40  yards;  confequently  Benfon-Knot,  on  the  latter  fuppofition,  rifes  360  yards 
above  the  iaine  level.  The  diftance  of  the  neareft  fea  does  not  exceed  miles, 
from  which  an.eftuary  called  Kent  fands,  advances  to  within  five  miles  of  Kendal. 
It  is  manifeft  from  the  laft  column  in  the  table,  that  the  comparative  quantity  of  rain 
on  the  hill,  is  lefs  in  winter  than  in  fummer.  The  fadtis  fupported  by  the  experiments 
of  two  fucceffive  years,  both  of  which  were  favourable  to  the  enquiry,  becaufe  little  fnow 
fell  in  either  feafon  ; but  though  it  would  be  rafhnefs  to  maintain  that  the  law  is 
fairly  eftablifhed,  yet  the  following  circumftances  argue  ftrongly  for  the  truth  of  it. 
The  mean  height  of  the  thermometer  in  wet  weather,  in  winter,  is  nearly  400.  that  is 
8°.  above  the  freezing  point.  Now  if  we  allow  that -the  temperature  diminifhes  half 
a degree  with  every  200  feet  of  elevation,  with  Mr.  Kirwan,  the  mean  height  of  the 
point  of  congelation  will  be  1066  yards,  from  which  if  we  fubtradt  320,  the  height 
of  the  hill,  there  remains  746  for  the  length  of  the  column  of  air,  that  affords  the 
rain  colledted  by  the  upper  gage : in  winter.  On  the  other  hand,  the  mean  height  of 
the  thermometer  in  wet  weather,  in  fummer,  is  about  54°.  confequently,  the  length 
, of  the  column  that  fupplies  rain  to  the  upper  gage  in  the  warmer  part  of  the  year,  is 
2613  yards,  and  the  mean  height  of  the  point  of  congelation  is  2933  : but  the  ratio  of 
10 66  to  .74.6,  Js  greater  than  that  of  2933  to  26.13 ; and  as  no  .rain  can  be  formed 
above  the  point  of  congelation,  it  follows  from  indudtioq,  that  when  the  ratio  of  the 
columns  that  fupply  the  upper  and  lower  gages  is  leaft,  the  quantities  colledted  by 
them  will  approach  the  neareft  to  equality,  and  the  contrary. 

“ This  inclination  agrees  well  enough  with  the  remarks  in  the  table,  when  a proper 
allowance  is  made  for  lhowers  which  fall  very  partially  in  mountainous  countries.  In 
April  1790,  a heavy  ftiower  fell  on  the  upper  gage,  while  the  water  received  by  that 
in  the  town  was  very  trifling.  This  accounts  for  the  ftrange  deviation  from  the 
general  rule  obfervable  in  the  notes  for  that  month. 

“ The  annual  mean  height  of  the  rain  at  Waith-Sutton,  for  three  years,  beginning 
January  1789,  is  54,134  the  ratio  of  which  is  to  that  of  Kendal,  for  the  fame  time,  as 
0,82  to  1.  If  the  ratios  of  the  three  winter  months,  December,  January,  and  Fe- 
bruary, and  of  the  three  fummer  months,  June,  July,  and  Auguft  be  taken,  the  former 
will  be, as  0,71  to  1 ; and  the  latter  as  1,001  to  1,  a phaenomenon  that  cannot  be  ex- 
plained clearly  from  any  thing  we  know  at  prefent,  yet  the  fadt  is  certain,  becaufe  the 
.ratios  are  determined  from  long  periods.  Js  it  that  the  air  is  more  powerfully  folicited 
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in  winter  to  depofit  its  water,  by  approaching  the  hills,  than  it  is  in  fummer?  The 
idea  is  a mere  coniedbure,  but  the  comparative  fituations  of  the  two  places  does  not 
afford  a better.  Waith-Sutton  lies  about  feven  miles  S.  W.  of  Kendal,  and  about 
three  miles  from  the  eftuary  before  mentioned;  its  height  above  the  high-water  m rk 
of  the  tide,  does  not  exceed  five  or  fix  yards : the  country  about  it  being  flatter  and 
more  open,  than  it  is  a few  miles  farther  north. 

“ Tarlton-Knot,  about  a mile  and  a half  fouth  eaft  of  it,  is  the  only  hill  of  note  in 
the  neighbourhood;  it  is  a high  barren  rock  of lime-flone. 

“ The  general  conclufions  contained  in  thefe  remarks,  are  eftablifhed  on  the  means 
of  the  different  obfervations,  which  is.' the  true  way  of  reafoning.on  the  fubjedt.” 

FELLFOOT  RAIN  QAGE.* 
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Depth  of  rain  which  fell  at  Salford,  communicated  by  Mr.  Geo.  Walker. 
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Barometer.’ 

* Communicated  to  Dr,  Percival  by  Lord  George,  Cavendilh,  Fellfoot  lies  at  the  fouth  end  of 
Winander-meer,, 
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Barometer. 

TIigheft:  Feb.  17th.  30,25 

Loweft  Sep.  21ft.  28,8 

Farenheit’s  Thermometer,  North  afpedt. 

Jan.  19,  8 Morning,  190.  wind  N.  E. 

April  13,  4 P.  M.  68  Eaft:. 

April  10th,  in  the  funfhine  104°, 

Meteorological  Obfervations  at  Lane  after,  with  Remarks  on  the  fame.  By  Dr. 

Campbell,  of  Lancafter. 


Perpendicular  height  of  the  rain  that  has  fallen  at  Lancafter,  during  the  laft  feven  years,  in 
inches  and  lines;  diftinguifhing  each  month  and  year. 
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During  a thunder  ftorm  in  Aug.  1785,  there  fell  at  Lancafter  near  fix  inches  perpendicular 

of  rain  one  afternoon. 


Upon  an  average  of  feven  years  the  winds  have  blown  in  the  following  direftions: 


Days. 
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30 
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Taking  the  north  and  eaft  winds,  in  oppofition  to  the  fouth  and  weft,  they  ftand  as 

follows : 


North  — — 30 
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Mean  Heat  of  the  fame 

Mean  Heat  at  Lancaster,  During  the  following  Years.  Months  in  the  fore- 
going years. 
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Philofophical  Tranfa&ions  of  the  Royal  Society  of  London , for  the 

Year  1793.  Part  I. 

I.  An  Account  of  two  Rainbows , Jeen  at  the  fame  'time,  at  Alverfioke>  Hants , July  9,  179  2. 

By  the  Rev . Mr.  St  urges. 

THE  two  rainbows  were  feen  on  the  Tea  coaft  in  a thunder  fhower,  which  came  up 
in  the  fouth-eaft,  between  feven  and  eight  o’clock  in  the  evening.  (See  Plate 
XVIII.  Fig.  2.)  AB.  AC.  reprefent  the  two  primary  bows,  meeting  each  other  at  A, 
in  the  fouth  part  of  the  horizon : DE.  BF.  the  two  fecondary  bows,  the  latter  very 
faint,  but  difcernible.  The  primaries  were  very  vivid  for  a confiderable  time,  and  at 
• times  nearly  equally  fo : but  AB  was  molt  permanent,  and  near  fun  fetting,  when 
the  other  had  vanilhed,  became  almoft  a femicircle.  The  fea  was  as  fmooth  as 
glafs. 

For  the  folution  of  this  phenomenon,  AB  is  confidered  as  the  true  bow,  and  AC 
as  produced  by  the  refledtion  of  the  fun  from  the  fea.  The  image,  refledted  from 
the  water,  having  its  rays  iffuing  from  a point  lower  than  the  real  fun,  and  in  a line 
coming  from  beneath  the  horizon,  would  form  a bow  higher  than  the  true  one  : and 
the  fhores,  intercepting  the  fun’s  rays  from  the  furface  of  the  water,  caufed  the  bow 
AC  to  difappear  before  the  other. 
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II.  Defcription  of  the  double-horned,  Rhinoceros  of  Sumatra.  By  Mr.  William  Bells- 

Surgeon. 

THE  animal  here  defcribed,  was  fhot  about  ten  miles  from  Fort  Marlborough. 

The  writer  drew  up  the  following  defcription  the  next  day,  when  it  was  not  at 
all  putrid. 

“ It  was  a male,  the  height  at  the  fhoulder  was  four  feet  four  inches;  at  the  facrum 
nearly  the  fame ; from  the  tip  of  the  nofe  to  the  end  of  the  tail,  eight  feet  five  inches. 
From  the  appearance  of  its  teeth  and  bones  it  was  but  young,  and  probably  not  near 
its  full  fize. 

“ The  lhape  of  the  animal  was  much  like  that  of  the  hog.  The  general  colour 
was  a brownilh  alh  ; under  the  belly,  between  the  legs  and  folds  of  the  fkin,  a dirty' 
flefh  colour. 

“ The  head  much  refembled  that  of  the  fingle  horned  rhinoceros.  The  eyes  were 
fmall,  of  a brown  colour;  the  membrana  nittitans  thick  and  ftrong.  The  fkin  fur- 
rounding the  eyes  was  wrinkled.  The  noftrils  were  wide.  The  upper  lip  was 
pointed,  and  hanging  over  the  under. 

“ There  were  fix  molares , or  grinders,  on  each  fide  of  the  upper  and  lower  jaw,, 
becoming  gradually  larger  backward,  particularly  in  the  upper.  Two  teeth  in  the. 
front  of  each  jaw. 

*<  The  tongue  was  quite  fmooth. 

f<  The  ears  were  fmall  and  pointed,  lined  and  edged  with  fhort. black  hair,  and 
fituated  like  thofe  of  the  fingle  horned  rhinoceros. 

iC  The  horns  were  black,  the  larger  was  placed  immediately  above  the  nofe,  point- 
ing upwards,  and  was  bent  a little  back ; it  was  about  nine  inches  long.  The  fmall 
horn  was  four  inches  long,  of  a pyramidal  lhape,  flattened  a little,  and  placed  above 
the  eyes,  rather  a little  more  forward,  Handing  in  a line  with  the  larger  horn,  imme.- 
diately  above  it.  They  were  both  firmly  attached  to  the  fkull,  nor  was  there  any  ap- 
pearance of  joint,  or  mufcles  to  move  them. 

“ The  neck  was  thick  and  fhort,  the  fkin  on  the  under  fide  thrown  into  folds,  and! 
thefe  folds  again  wrinkled. 

“ The  body  was  bulky  and  round,  and  from  the  fhoulder  ran  a fine,  or  fold,  as  in 
the  fingle  horned  rhinoceros,'  though  it  was  but  faintly  marked.  There  were  feveral. 
other  folds  and  wrinkles  on  the  body  and  legs ; and  the  whole  gave  rather  the  ap- 
pearance of  foftnefs. 

“ The  legs  were  thick,  fhort,  and  remarkably  ftrong;  the  feet  armed  with  three 
diftindt  hoofs,  of  a blackilh  colour,  which  furrounded  half  the  foot,  one  in  front,  the 
others  on  each  fide.  The  foies  of  the  feet  were  convex,  of  a light  colour,  and  the 
cuticle  on  them  not  thicker  than  that  on  the  foot  of  a man  who  is  ufed  to  walkings 
“ The  tefticles  hardly  appeared  externally. 

“ The  penis  was  bent  backward,  and  opened  about  eighteen  inches  below  the  anus. 
At  its  origin  it  was  as  thick  as  a man's  leg,  and. about  two  feet  and  a half  long;  the 
bend  in  it  occafions  the  urine  to  be  difcharged  backwards.  The  glans  is  very  Angular: 
the  opening  of  the  urethra  is  like  the  mouth  of  a cup  with  its  brim  bending  over  a 
little,  and  is  about  three  quarters  of  an  inch  in  diameter ; the  glans  here  is  about  half 
an  inch  in  diameter,  and  continues  that  thicknefs  for  an  inch  and  a half ; it  is  then 
inferted  into  another  cup  like  the  firft,  but  three  times  as  large.  The  glans  afterwards 

gradually 
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gradually  becomes  thicker,  and  at  about  nine  inches  from  the  opening  of  the  urethra 
are  placed  two  bodies  on  the  upper  part  of  the  glans,  very  like  the  nipples  of  a milch 
cow,  and  as  large  ; thefe  become  turgid  when  the  penis  is  eredfed.  The  whole  of  this 
is  contained  in  the  prepuce,  and  may  be  coniidered  as  glans. 

“ From  the  os  pubis  arifes  a ftrong  mufcle,  which  foon  becomes  tendinous.  This 
tendon  is  continued  along  the  back,  or  upper  part,  of  the  penis ; it  is  flattened,  is 
.about  the  fize  of  a man’s  little  finger,  and  is  inferted  into  the  upper  part  of  the  glans, 
near  the  end.  The  ufe  of  this  mufcle  is  to  ftraiten  the  penis. 

“ On  the  under  fide  of  the  penis  there  are  two  mufcles,  antagonifts  to  the  above  ; 
they  arife  from  the  os  ifchium  flelhy,  run  along  the  lower  fide  of  the  penis,  on  each 
fide  of  the  corpus  fpongiofum,  and  are  inferted  flelhy  into  the  lower  fide  of  the  glans. 
The  adtion  of  thefe  mufcles  will  draw  in  the  penis,  and  bend  it. 

“ The  male  has  two  nipples,  like  the  female,  fituated  between  the  hind  legs,  they 
are  about  half  an  inch  in  length,  of  a pyramidal  form,  rounded  at  the  end. 

“«  The  whole  {kin  of  the  animal  is  rough,  and  covered  very  thinly  with  fhort  black 
hair.  The  fkin  was  not  more  than  one  third  of  an  inch  in  thickneis,  at  the  ftrongeft 
part ; under  the  belly  it  was  hardly  a quarter  of  an  inch ; any  part  of  it  might  be  cut 
through  with  eafe,  by  a common  difiedting  knife. 

“ The  animal  had  not  that  appearance  of  armour  which  is  obferved  in  the  fingle 
horned  rhinoceros. 

“ Since  I difiedted  the  male,  I have  had  an  opportunity  of  examining  a female, 
which  was  more  of  a lead  colour ; it  was  younger  than  the  male,  and  had  not  fo 
many  folds  or  wrinkles  in  its  fkin,  of  courfe  it  had  Hill  lefs  the  appearance  of  armour. 

“ The  only  external  mark  which  diftinguilhes  it  from  the  male  is  the  vagina, 
which  is  clofe  to  the  anus  whereas,  in  the  male,  the  opening  for  the  penis  is  eighteen 
inches  below  the  anus.” 


II L Defer  iption  of  a Species  of  Chtetodon , called,  by  the  Malays , Ecan  lonna.  By  Mr. 

William  Bell. 

*'  rTT'HE  fifh  called  Ecan  bonna , by  the  Malays, is  broad,  flat,  and  of  a lead  colour  ; 

I the  belly  is  flat,  white,  and  in  places  tinged  with.green.  The  eyes  are  a bright 
yellow.  The  body  is  covered  with  fmall  femicircular  feales. 

“ Its  length  is  generally  about  eighteen  inches  its  breadth  thirteen,  and,  at  the 
thickeft  part,  it  is  nearly  three  inches  thick. 

<c  It  is  frequently  caught  at  Bencoolen,  and  feveral  other  parts  on  the  weft  coafts 
of  Sumatra,  and  is  faid  to  grow  to  a much  larger  fize.  Its  flefh  is  white,  firm,  and 
well  flavoured,  and  it  is  confidered  as  a good  fiih  for  the  table. 

“ It  has  fix  fins:  two  pedtoral,  two  ventral,  one  dorfal,  and  one  anal  fin.  The 
tail  is  broad,  and  of  a triangular  form. 

“ The  pedtoral  fins  are  fmall,  blunted  at  their  ends,  and  placed  a little  behind 
the  gills. 

“ The  ventral  fins  are  placed  on  the  fternum,  and  are  longer,  and  more  pointed. 

<c  The  dorfal  fin  arifes  at  the  beginning  of  the  fpinous  procefies  of  the  back,  and 
is  continued  down  nearly  to  the  tail. 

“ The  anal  fin  arifes  a little  below  the  anus,  and  is  alfo  continued  on  almoft  to  the 
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tail.  It  is  ftrong  and  broad,  like  the  dorfal,  and  projeds  a little  farther  backward 
than  it. 

<f  The  mouth  is  final],  and  each  jaw  contains  five  rows  of  fmall  teeth,  about  the 
thicknefs  of  hog’s  briftles,  and  of  equal  thicknefs  throughout  their  length.  The 
grinding,  or  cutting  furfaces  of  the  front,  fecond,  and  third  rows,  in  both  jaws,  are  - 
divided  into  three  points.  The  two  inner  rows  are  pointed,  and  bent  a little 
backward. 

“ The  ftomach  was  empty,  fo  that  I had  not  an  opportunity  of  afcertaining  its 
food.  The  inteftinal  canal  was  long,  like  that  of  filh  which  feed  on  vegetables;  and 
the  oefophagus  was  thick  fet  wdth  pyramidal  bodies,  like  the  oefophagus  of  the  turtle; 

“ The  fkeleton  is  very  fingular,  many  of  the  bones  having  tumours,  which,  in  the 
firft  fifh  I faw,  I fuppofed  to  be  exoftofes  arifing  from  difeafe  ; but  on  diffeding  a 
fecond,  found  the  correfponding  bones  had  eXadly  the  fame  tumours,  and  the  fifher- 
men  informed  me  they  were  always  found  in  this  fifh ; 1 therefore  conclude  them  to 
be  natural  to  it. 

(C  In  Mr.  Hunter’s  colledion  are  two  or  three  of  thefe  bones,  but  I never  knew 
what  fifh  they  belonged  to;  .they  were  fuppofed  to  be  from  the  back  of  fome  of  the 
large  rays. 

« What  advantage  can  arife  from  thefe  large  tumours  is  difficult  to  fay*-  Thofe-on  ? 
the  fpines  of  the  vertebrae  feem  to  anfwer  no  evident  purpofe,  nor  thofe  at  the  origin 
of  the  dorfal,  and  anal  fins.  The  particular  form  of  the  fternum,  to  which  the  ventral 
fins  are  joined,  feems  to  be  intended  to  give  greater  furface  for  the  attachment  of  the 
mufcles,  and  to  increafe  their  adion. 

<c  Thefe  tumours  are  fpongy,.  and  fo  foft  as  to  be  eafily  cut  with  a knife ; they  were 
filled  with  oil. 

“ The  air-bladder  is  very  large,  for  the  fize  of  the  fifh,  probably, to  counterad 
the  weight  of  the  bony  matter  in  the  fkeleton. 

“ It  is  generally  caught  near  the  fhore,  where  there  are  fea-weeds,  and  the  Malays 
fay  it  is  a dull  fwimmer.” 

Plate  XVIII.  Fig.  J.  Reprefents  the  fkeleton  of  the  fame. 


IV.  Account  of  fome.  Dfcoveries  made  by  Mr.  Galvani,  of  Bologna',  with  Experiments  and 
Obfervations  on  them.  In  two  Letters  from  Mr.  Alexander  Volta , F.  R.  S.  Profejfor  of  , 
FJatural  Philofophy  in  the  Univerfity  of  Pavia,  to  Mr.  Tiberius  Cavallo , F.  R.  S.  . 

MR.  GALVANI,  a profeffor  at  Bologna,  ,publifhed  in  1791,  in  Latin,  a Comr 
mentary  on  the  powers  of  Eledricity  in  Mufcular  Motion.  The  very  curious 
difcoveries  traced  out  in  this  work  excited  much  attention  in  Italy ; and  in  the  prelent 
letters  (written  .in  French)  Seignir  Volta  gives  a fketch  of  them,  together  with  the 
progrefs  he  hjmfelf  has  made- in  purfuing  the  fame  track.  We  ihall  give  as  .concife  a 
view  as  poffible  of  the  fubftance  of  thefe  letters. 

Dr.  Galvani,  having  prepared  a frog,  fo  that  its  hind-legs  adhered  to  a part  of  the 
fpine  cut  off  from  the  rell  of  the  body,  only  by  the  crural  nerves  which  were  laid 
bare,  obferved  that  vigorous  motions  in  the  legs,  with  ftrong  contradions  of  all  the 
mufcles,  were  excited,  whenever  this  portion  of  the  animal  being  placed  at  a confi- 
ikrable  diftance  from  the.  grand,  condudor  of  an  eledrical  machine,  fparks  were 

drawn 
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d'rawn  from  the  condudor,  not  by  the  animal,  but  by  any  other  body,  and  in  any 
diredion.  The  requifite  circumftances  were,  that  this  animal  portion  fhould  be  in 
contad  with,  or  near, . fome  metal  or  other  good  condudor.  fufficiently  extenfive,  or 
better  ftill,  between  two  fuch  condudors,  one  turned  towards  the  extremity  of  the 
legs,  the  other  towards  the  fpine.  It  was  alfo  very  advantageous,  that  one  of  the  two 
condudors,  which  the  author  diftinguifhes  by  the  name  of  nervous  conductor  and  mufcu- 
lar  conductor , fhould  have  a free  communication  with  the  floor. 

Mr.  Galvani  was  aftonifhed  at  this  phaenomenon,  more,  Mr.  Volta  thinks,  than  he 
needed  to  have  been;  fince  the  great  exciting  power,  not  only  of  fparks,  but  of  a 
current  ofeledric  fluid  pafling  rapidly  over  an  animal  body,  was  a thing  well  known ; 
and  it  was  evident  from  his  figures,  that  his  frog  was  in  effed  expofed  to  fuch  a cur- 
rent, or  reflux  of  the  eledric  fluid  in  the  condudors  on  each  fide  of  it,  to  which  his 
body,  by  the  narrow  canal  of  the  nerves,  ferved  as  a medium  of  communication. 
The  wonder  was,  that  fuch  violent  movements  fhould  be  excited  by  an  eledric  cur- 
rent not  fenfible  to  the  moft  delicate  eledrometers.  Mr.  Volta  applied  himfelf  with 
attention  to  determine,  what  was  the  fmaileft  eledric  force  requifite  to  produce  thefe 
effeds,  as  well  in  an  intire  frog,  as  in  a portion  prepared  in  the  above  manner.  For 
this  purpofe  he  expofed  it,  infulated,  to  the  dired  difcharges  of  a condudor,  or  of  a 
Leyden  phial,  thus  making  the  eledric  ftream  pafs  through  its  body.  He  found  that 
for  a living  middle-lized  frog,  a power  of  eledricity  from  the  condudor  which  would 
raife  Henly’s  eledrometer  5 or  6 degrees,  was  fufficient ; and  a much  weaker  from 
the  Leyden  phial,  - viz.  one  which  gave  no  fpark,  and  was  able  only  to  feparate  about 
a.  line  the  little  pendulums  of  Cavallo’s  eledrometer.  But  in  a frog  difleded  in  Gal- 
vani’s  manner,  convulfions  were  excited  by  an  eledricity  40  or  50  times  weaker,  a 
charge  of  the  bottle  abfoiutely  infenfible  to  Cavallo’s  or-  Bennet’s  eledrometer,  and 
only  fenfible  by  aid  of  his  own  condenjer.  Thus  a portion  of  a frog  prepared  by  baring 
its  nerves  may  furnifh  a new  eledrometer,  which  may  be  termed  an  animal  one. 

If  thefe  experiments  prevent  furprize  at  thofe  defcribed  in  the.firft  and  fecond  parts 
of  Mr.  Galvani’s  work,  we  cannot,  however,  but  be  aftonifhed  at  thofe  in  his  third 
part,  by  which  he  produces  the  fame  convulfions  and  violent,  mufcular  motions,  with- 
out having  recourfe  to  any  artificial  eledricity  whatever,  by  the  foie  .application  of  a 
conducing  bow  of  any  kind,  one  end  of  which  fhall  touch  the  mufcles,  the  other,  the 
nerves  or  fpine  of  the  prepared  animal.  This  bow  may  be  either  entirely  metallic,  or. 
part  metallic,  part  of  any  other  body  of  the  conduding  clafs.  Nothing  but  the  inter- 
pofition  of  non-condudors  can  prevent  the  effed.  Bad  condudors,  however,  do  not 
ferve  fo  well,  and  only  while  the  vital  powers  of  the  frog  remain  vigorous;  after- 
wards, only  good  condudors  ferve  the  purpofe,  and  finally,  only  the  belt  of  all. 
Further,  a great  advantage  was  found  in  arming  the  nerve  with  lead  or- tin. foil.  Mr. 
Galvani  extended  his  experiments  not  only  to  other  cold-blooded  animals,  but  to 
warm  quadrupeds  and  birds,  and  obtained  the  fame  refults  by  the  fame  preparations 
of  baring  the  nerve  going  to  a limb,  arming  it  with  metal,  and  eftablifhing  a condud- 
ing bow.  He  thus  difcovered  and  clearly  demonftrated  the  exiftence  of  a real -animal 
electricity,  .and  proved  that  the  eledric  fluid  inceffantly  tends  to  pafs  from  the  nerves  to 
the  mufcles  or  vice  verfa  of  every  living  body  or  part  of  a body,  and  that  to  this- 
transfufion  mufcular  motions  are  owing.  The  explanation  Mr.  Galvani  gives  of  this 
fad  from  a refemblance  to  the  difcharge.  of  the  Leyden  phial,  jeems  inconteftible ; 
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yet  a great  number  of  new  experiments  have  fhewn  Mr.  Volta  that  there-  are  certain 
reflridtions  to  be  made  Jboth  with  refpedt  to  the  fadt,  and  the  author’s  dedudlions. 

Mr.  Galvani,  according  to  his  ideas,  fuppofes  that  there  is  naturally  an  excefs  of 
eledlric  fluid  in  the  nerve  or  interior  of  the  mufcle,  and  a correfpondent  defedl  in  the 
exterior,  or  vice  verja ; and  confequently,  that  one  end  of  the  bow  fhould  communi- 
cate with  the  nerve,  the  other  with  the  external  face  of  the  mufcle.  But  Mr.  Volta 
has  found  from  experiment,  that  this  double  contadb  is  not  always  neceflary,  and  that 
the  co.nvulflons  may  be  excited  by  metallic  contadls  either  on  two  parts  of  the 
nerve  alone,  or  on  two  mufcles,  or  on  different  points  of  the  fame  mufcle.  This 
method,  indeed,  does  not  fucceed  nearly  fo  well  as  the  other,  and  it  is  neceflary  to 
employ  two  different  metals.  But  in  this  cafe,  the  equilibrium  of  the  eledtric  fluid 
is  rather  difturbed  than  re-eftablifhed  ; it  mull  therefore  proceed  from  a different  law 
of  eledtricity;  and  this,  Mr.  Volta  thinks  rather  to  be  a law  of  common,  than  of 
animal,  eledtricity.  He  therefore  conceives  the  greater  part  of  the  phenomena 
related  by  Galvani,  to  be  owing  to  the  adtion  of  a very  weak  artificial  eledtricity,  rather 
than  a real  fpontaneous  animal  one  ; and  the  difcovery  of  this  new  law  induced  him  at 
firft  to  doubt  of  the  whole  theory  of  animal  eledtricity.  But  on  a careful  re-exami- 
nation of  the  phenomena,  and  repetition  of  the  experiments,  he  became  convinced, 
that  the  theory  fupported  itfelf  by  demonflrative  proofs,  though  much  more  limited 
than  had  been  iuppofed.  It  is  mortifying  that  thefe  reflridtions  oblige  us  to  renounce 
what  appeared  a clear  explanation  of  the  caufe  of  mufcular  motion  ; for  his  experi- 
ments Ihewed,  that  the  eledtric  fluid  does  not  adt  immediately  on  the  mufcles,  but 
only  excites  the  nerves,  which  in  their  turn  excite  the  mufcles,  after  a manner  of 
which  we  are  ftill  as  ignorant  as  before. 

Mr.  Volta  next  proceeds  to  his  own  experiments,  premifing  an  obfervation  refpedt - 
ing  thofe  of  Galvani,-— that  they  are  confined  to  too  narrow  a circle,  all  of  them  con- 
fining in  effablifhing  an  eledtrical  communication  by  means  of  condudtors,  between 
iniulated  nerves  and  mufcles,  whereby  a transfufion  of  eledtric  fluid  might  take  place 
to  or  from  thefe  different  organs. 

Exper.  A . He  feizes  with  pincers  the  -ifchiatic  nerve  a little  above  its  infertion  into 
the  thigh,  and  applies  fome  lines  higher  a piece  of  money  or  other  metallic  plate  to 
the  fame  nerve  carefully  detached  from  its  adhefions,  and  held  by  a thread,  or  fup- 
ported by  fome  bad  condudtor,  as  glafs,  veax,  or  dry  wood.  Then,  applying  the 
belly  of  a Leyden  phial  very  weakly  charged  to  the  pincers,  he  brings  its  wire 
hook  in  contadt  with  the  metallic  plate,  and  makes  the  difcharge,  which,  though 
not  giving  the  leaft  fpark,  convulfes  all  the  mufcles  of  the  thigh  and  leg.  Yet  all 
this  leg,  and  even  a part  of  the  nerve,  was  without  the  courfe  of  the  eledlric  fluid. 

Exper.  B.  The  fame  motions  take  place  without  having  recourfe  to  foreign  elec- 
tricity, by  the  difcharge  naturally  made,  when  having  applied  the  fame  pincers,  or  a 
piece  of  filver,  to  one  part  of  the  nerve,  and  a piece  of  lead  or  tin  to  another  part,  a 
-communication  is  made,  either  by  bringing  them  into  contadl,  or  joining  them  by  a 
third  piece  of  metal. 

Exper.  C.  The  armings  or  plates  of  different  metals  are  applied  to  a whole  and 
entire  living  frog,  even  with  its  fkin  on.  For  example ; a piece  of  tin  foil  is  glewed 
on  its  back  or  loins,  and  a piece  of  filver  coin  is  placed  under  its  belly  or  thighs  with 
a little  compreflion.  The  coin  is  then  Hid  till  it  touches  the  tin  foil,  or  a communi- 
cation is  made  by  a piece  of  wire ; and  inffantly  fpafmodic  motions  are  excited  in  all 
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the  mufcles  of  the  belly,  thigh,  and  back,  with  violent  contractions  of  the  legs  and 
fpine;  thefe  movements  being  efpecially  remarkable  in  the  mufcles  which  touch  the 
metals,  or  are  fupplied  with  nerves  from  the  neighbourhood  where  they  are  placed. 
Though  this  will  fucceed  with  fifties  and  frogs  with  their  fkins  on,  yet  it  anfwers 
better  if  they  are  ftripped.-  It  is  alfo  advantageous  to  cut  off  the  frog’s  head  and 
deftroy  its  fpinal  marrow,  that  the  motions  may  not  be  confounded  with  thofe  of  life. 

Exper.  D'..  A lizard,  moufe  or  chicken  is  fattened  to  a table  with  large  needles,  and 
an  incifion  being  made  on  the  back  to  the  naked  flefh,  the  integuments  are  turned  off 
on  each  fide  ; the  fame  is  done  to  the  thigh  or  leg.  The  metals  are  then  applied,  and 
the  communication  made  as  before,  when  ftrong  contractions  are  excited  in  the  adja- 
cent mufcles,  efpecially  of  the  thigh  or  leg.  Thefe  are  more  violent,  according  as 
the  tin  foil  is  applied  nearer  the  ifchatic  nerve,  and  the  filver  to  the  gluteus  or  gaftro- 
cnemius  mufcle ; and  {till  more,  if  the  nerve  itfelf  is  bared  and  coated  with  the  tin,  if  it  is 
feparated  from  all  other  adhefion  except  that  to  the  mufcles  in  which  it  is  implanted, 
and  if  the  limb  with  its  nerve  is  feparated  from  the  reft  of  the  body.  Similar  experi- 
ments were  tried  with  larger  animals,  as  rabbits,  dogs,  lambs,  oxen,  with  fimilar 
fliccefs. 

Exper.  E.  A leg  with  the  thigh,  a leg  alone,  half  or  a quarter  of  a leg  was  cut  off 
from  a frog,  and  on  applying  tin-foil  to  one  part  of  it,  and  filver  to  another,  and  pro- 
curing a communication,  convulfive  motions  were  always  produced.  A fingle  de- 
tached mufcle  or  piece  of  a mufcle  treated  in  the  fame  manner  exhibited  the  fame 
appearances. 

Exper.  F.  The  fame  experiments  were  fuccefsfully  repeated  on.  the  truncated 
limb  or  part  of  a limb,  mufcle  or  part  of  a mufcle,  of  birds  and  quadrupeds.  Thus  it 
appears,  that  in  order  to  excite  the  mufcles  to  aCtion,  it  is  not  neceffary  to  make  a dis- 
charge of  eleCtric  fluid  between  nerve  or  mufcle,  or  from  the  exterior  to  the  interior 
of  the  latter  by  the  medium  of  the  nerve,  as  Galvani  fuppofes ; and  that  in  thefe 
experiments  there  is  no  comparifon  to  be  made  with  the  Leyden  phial  and  its 
discharge.. 

Exper.  G.  Having  coated  with  tin  and  filver  foil  the  two  thighs  of  a frog  in  the 
cotrefponding  parts,  contractions  are  excited  the  inftant  the  communication  is  made 
by  the  conducting  bow.  Here  alfo  is  no  analogy  with  the  Leyden  phial. 

Exper.  H.  If  two  mufcles,  or  two  parts  of  the  fame  mufcle,  have  coatings  of  the 
feme  metal,  equal  alfo  in  their  temper  and  polifh,  no  motion  whatever  follows  om 
their  communication. 

Although  the  preceding  experiments  would  feem  to  prove  as  a general  faCt,  that  by- 
arming mufcles  with  different  metals  contractions  may  be  produced  in  them  as  long 
as  any  vitality  remains,  yet  this  faCt  is  reftriCted,  both  relatively  to  the  claffes  of 
animals,  and  to  the  different  mufcles  of  the- fame  animal. 

Exper.  I.  Tin-foil  and  filver  were  applied  to  different  parts,  exterior  and  interior,, 
of  fnails,  leeches,  earth-worms,  and  others  of  the  clafs  o{  vermes,  and  different  cater- 
pillars, but  in  whatever  planner  the  communication  was  made,,  not.  the  leaft  motion 
enfued. 

Exper.  L.  Difcharges  of  the  phial,  ftrong  enougn  to'- excite- a moderate  fpark,  were 
fent  through  their  bodies,  infulated  or  not,  with  no  more  effeCt.. 

Exper.  M.  After  cutting  off  the  head  of  a fly,  butterfly,  beetle,,  &c;  and  flitting; 
their  corfelet,  a piece  of  tin-foil  is  introduced  deep  into  the  flit  near  the  neck,  and 
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a little  beneath  is  introduced  the  edge  of  a piece  of  filver,  as  a fmall  coin  : when  thefe 
are  brought,  into  conrad,  the  legs  begin  to  bend  and  ftruggle,  and  even  the  trunk  to 

move. 

From  thefe  different  effeds  in  different  animals,  it  is  Mr.  Volta’s  opinion,  that 
thole  only  which  have  dillind  limbs,  joints,  and  mufcles  for  their  .motion,  are  capable 
of  being  excited  to  fpafmodic  contractions  by  the  fmall  .current  of  eledric  fluid  in 
thefe  precedes,  whereas  .thofe  which  have  no  fuch  diftindions  of  parts,  and  poffefs 
only  vermicular  motion,  have  no  fuch  fufceptibility.  With  refped  to  the  different 
mufcles  of  the  fame  , animal,  thofe  only  which  are  under  the  power  of  the  will,  and 
ferve  for  the  voluntary  motions,  are  liable  to  be  excited  to  contradion  by  thefe 
methods. 

Exper.  N.  A good  piece  of  mufcular  flelh  cut,  for  example,  from  the  thigh  of  a 
lamb  killed  half  an  hour  or  an  hour  before,  almoft  cold,  and  no  longer  fenfible  to  any 
mechanical  or  chymical  flimulus,  will  be  thrown  into  ftrong  fpafms  by  the  eledric 
fluid*  while  the  heart  of  the  fame  animal,  ftill  warm  and  irritable,  undergoes  no 
alteration  from  the  eledric  flimulus,  applied  with  every  advantage  of  coating,  &c. 

It  has  been  already  mentioned,  that  Mr.  Volta  was  convinced  by  his  experiments, 
that  the  eledric  fluid  in  thefe  cafes  is  not  the  immediate  caufe  of  mufcular  contradion, 
but  that  it  ads  only  through  the  medium  of  the  nerves.  Thus  the  ftrongeft  convul- 
fions  are  produced,  not  by  tranfmitting  the  current  through  the  mufcles  of  the  limbs 
themfelves,  but  through  the  nerves  which  fupply  thofe  mufcles. 

Exper.  O.  If  in  a frog  the  tin-foil  be  applied  all  the  length  of  the  fpine  of  the 
back,  and  the  other  metal  to  fome  other  part,  the  convulfions  are  general,  ..as  well 
in  the  belly  and  back  as  the  legs. 

Exper.  P.  The  head  of  a lizard  being  cut  off,  and  the  mufcles  of  the  back 
•bared  by  removing  the  fkin,  a piece  of  tin-foil  was  applied  to  the  truncated  extremity 
fo  that  it  paffed  over  to  the  fhoulders,  and  a piece  of  filver  was  laid  on  the  middle  of 
.the  fpine.  On  Aiding  the  latter  till  it  touched  the  tin-foil,  the  legs  were  inftantly 
put  in  motion,  the  tail  writhed  about,  and  the  whole  body  bent  and  turned  from  fide 
to  fide.  This  experiment  will  anfwer  in  mice  and  fmall  birds,  provided  the  flefh 
alfo  which  covers  the  principal  nerves  and  fpinal  marrow  be  removed ; but  in  the 
larger  animals  they  are  ftill  too  much  concealed  by  the  bones  for  general  contradions 
•to  be  excited  in  this  manner. 

On  wilhing  to  make  fome  experiments  on  the  human  body,  the  tongue  occurred 
to  Mr.  Volta  as  an  organ  of  voluntary  motion,  very  fenfible,  and  covered  with 
-extremely  thin  teguments,  and  therefore  having  all  the  requifites  for  this  purpofe. 

Exper.  £>.  Having  covered  the  point  of  his  tongue  and  a part  of  its  fuperior  fur- 
face  to  the  extent  of  fome  lines,  with  tin-foil,  he  applied  the  convex  part  of  a 
filver  fpoon  further  on  the  tongue,  and  inclined  it  forwards  fo  as  to  meet  the  tin. 
No  movement  was  the  refult,  but  he  was  fenfible  of  a pretty  ftrong  four  tafte  at  the 
tip  of  his  tongue. 

Exper.  R.  Having  cut  out  the  tongue  near  the  root  of  a newly  killed  lamb,  he 
applied  tin-foil  to  the  cut  part,  and  a filver  fpoon  to  one  of  its  furfaces.  On  efta- 
•blilhing  the  communication,  the  tongue  was  feen  to  tremble  brifkly,  and  its  point  to 
rife,  fold  back,  and  turn  from  fide  to  fide.  This  experiment  was  repeated  with  the 
•fame  fuccefs  on  a calves  tongue,  and  upon  the  tongues  of  feveral  fmall  animals, 
though  in  the  latter  it  fometimes  failed. 

V.  Further 


V.  Further  Particulars  rejpefting  the  Objervatory  at  Benares , of  which  an  Account , with 
Plates,  is  given  by  Sir  Robert  Barker , in  the  LXVIlth  Vol.  of  the  Philofophical  :Tranf ac- 
tions. In  a Letter  to  W.  Marfden,  Efq.  F.R.S.  from  John  Lloyd  Williams,  h'fq. 
of  Benares. 

A*  The  large  quadrant,  (Plate  XVIII.  Fig. -4.)  in  Arabic  kootoop-lede,  and  in 
# Hindoo,  droop , the  name  of  the  north  polar  ftar,  is  built  of  {tone,  fixed  in  mor- 
tar, and  clamped  with  iron  in  a very  clumfy  manner,  the  interftices  of  the  Hones  being  in 
general  ^ part  of  an  inch.  The  ftile  meafured  from  north  to  fouth,  39  feet  6}  inches  : 
height  of  the  north  end  22  feet  3 inches ; of  the  fouth  end  5 feet  4^  inches.  It  confifts  of 
two  walls  1 inches  thick,  with  a flight  of  27  Heps  between  ; on  the  outer  edge  of  each 
are  fixed  two  iron  rings,  diftant  the  uppermoft  from  the  top  18  feet  8 inches,  the 
lower  from  the  bottom  15  feet  and  4 an  inch,  and  from  each  other  5 feet  8-|  inches, 
both  fides  are  nearly  alike.  The  rings  are  f of  an  inch  thick,  and  let  into  the  wail 
between  two  ftones:  the  objedt  holes,  of  which  iths  are  covered  by  the  projection  of 
the  Hone,  are  T5?ths  of  an  inch  in  diameter.  The  radius  of  one  of  the  quadrants,  on 
which  the  hour  lines  are  marked,  from  the  outer  part  of  the  wall  of  the  ftile  to  the 
inner  edge  of  the  arc,  is  9 feet  and  ^ths  of  an  inch,  of  the  other,  9 feet  1 inch. 
The  width  of  the  rim  of  the  quadrants  is  5 feet  10%  inches.  The  quadrant  is  divided 
into  6 gurries,  and  each  gurry  into  10  pulls. 

On  . the  outer  wall  of  the  ftile,  fronting  the  eaft,  are  two  iron  pins  10  feet  10  inches 
from  the  bafe,  from  which  circular  lines  are  drawn,  with  a parallel  line  underneath, 
having  the  hour  or  gurry  and  pull  lines  marked  on  it.  The  wall  is  plaiftered,  and  on 
■other  edifices  fronting  the  eaft  are  flmilar  lines,  whofe  ufe  it  is  faid,  was  to  afcertain 
the  time  of  day. 

B.  An  equinoctial  dial,  called  gentu-rage , is  a circular  ftone  inclining  to  the 

fouth.  The  diameter  of  the  fouth  face  is  2 feet  2\  inches,  and  its  perpendicular 

height  is  one  foot.  In  the  fouth  front  of  this  Hands  a fmall  ftone  pillar,  diftance  3 

feet  8 inches,  and  the  time  of  day  is  fhewn  by  the  fhadow  of  a line  drawn  from  the 

center  of  the  dial,  to  the  top  of  the  pillar.  On  the  nadir  fide  of  the  dial,  the  ftone 
is  4 feet  7 inches  diameter,  and  in  its  center  is  a fmall  iron  ftile,  with  a hole  in  it, 
perpendicular  to  its  plane,  and  in  the  perpendicular  line  of  the  chord  are  two  fmall 
irons.  A line  pafiing  through  the  hole  in  the  ftile,  and  each  end  applied  to  the 
irons,  does  by  its  fhadow  denote  the  hours. 

C.  A brafs  circle  in  the  plane  of  the  equator,  called  cund-brit  or  cranti-brit , has 
a moveable  index  turning  on  a pivot  in  the  center.  The  circle  is  divided  into  360 
degrees  or  unfe,  each  degree  into  6o',  and  again  into  6",  and  into  ^ths.  Its  ufe  is 
not  known. 

D.  A double  circular  wall  with  a round  pillar  in  the  center:  the  height  of  the 
■outer  v/all  from  8 feet  1 inch,  to  8 feet  3 inches,  the  infide  diameter  27  feet  64- 
inches;  thicknefs  of  the  wall  2 feet.  Diameter  of  the  inner  wall  18  feet,  thicknels 
j foot  54  inches.  Diameter  of  the  center  pillar  3 feet  74  inches.  On  the  top  of  the 
outer  wall,  at  the  four  cardinal  points  are  iron  pins  with  fmall  holes  in  them,  through 
which  to  the  oppofite  points  wires  are  drawn,  by  whofe  fhadow,  it  is  faid,  the  fun’s 
declination  is  found.  The  tops  of  both  walls  are  graduated. 

’ ’ - V - 3 X 

* The  references  arc  to  the  plate  annexed  to  Sir  Robert  Barker's  account. 
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On  the  fouth  eaft  quarter  of  the  building  is  a large  black  ftone,  6 feet  2 inches 
diameter,  Handing  on  an  inclined  plane,  and  fronting  the  weft  i its  ufe  is  not  known, 
but  it  is  laid  not  to  have  been  compleated. 

From  the  nabob  Ali  Ibrahim  Kaun,  we  learn*  that  the  whole  area  is  called  in- 
Hindoo,  maun-numdel , the  cells  and  lower  part  were  built  at  a period,  whofe  date  is 
unknown,  by  Rajah  Maunfing,  for  the  pilgrims,  who  came  there  to  perform  their 
ablutions  in  the  Ganges.  Rajah  Jeyfing  built  the  obfervatory  in  1794  Sumbut,  in 
two  years  1 he  died  in  1800  Sumbut.  The  defign  was  drawn  by  Jaggernaut,  and 
executed  by  Sadafhu  Mahajin : the  head,  workman  was  Mahon,  the  fon  of  Mahon  a. 
pot-maker  of  Jeypoor.  The  Pundit’s  pay  was  five  rupees  per  day,  the  workmen’s 
two  rupees,  befides  prefents ; fome  got  lands  or  villages  worth  3 or  400  rupees  a. 
year,  others  money. 


VI.  Extracts  of  two  Letters  from  the  Rev.  Edward  Gregory,  M.  A.  Rett  or  of  Langar, 
Nottingbamfhire , to  the  Rev.  Nevil  Mafkelyne , D.  D.  F.  R.  S.  containing  an  Account  of 
the  Difcovery  of  a Comet , with  Obfervations  thereon. 

Firft  letter  dated  January  10 thy  1793. 

THIS  comet  was  difcovered  on. the  evening  of  the  8th,  in  the  fpace  between  the 
flexure  of  the  Dragon,  and  the  foot  of  Hercules.  It  was  about  the  fize  of  a 
ftar  of  the  fecond  magnitude,  with  a coma  of  white  light,  hazy  and  ill  defined,  but 
without  a nucleus  or  any  appearance  of  a tail. 

At  4 h..6'.^tS  fidereal  time,  it  palled  over  the  meridian  under  the  pole,  its  zenith 
diftance  being  75°. .16'.. 16'.  At  three  o’clock  in  the  morning,  a very  faint,  but  fulfil 
ciently  evident  tail  was  feen  with  the  night  telefcope,  and  the  comet  had  moved  a few 
minutes  to  the  weft,  having  increafed  its  right  afcenfion  and  polar  diftance. 

On  the  9th  the  comet  was  again  feen,  but  very  imperfe&ly,  with  the  night  glafs, , 
during  the  twilight.  It  had  moved  confiderably  weftward,  and  its  polar  diftance  had. 
increafed.  The  tail  appeared  rather  brighter  and  longer ; the  coma  was  not  altered,, 
and  there  was  not  a nucleus. 

Extradl  from  letter  January  2$th3  1793. 

On  January  21ft,  Mr.  Gregory  obferved  the  inftantaneous  immerfion  of  y Tauri,.. 
at  54. .22"  by  his  clock,  and  at  2&..3..31,  he  faw  it  again  about  a minute’s  diftance 
from  the  moon’s  enlightened  limb.  On  the  fame  day  the  fun’s  paflage  over  the  meri- 
dian was  obferved  by  a mean  of  the  wires,  at  20&.18  ..45I",  the  clock  had  been  lofing- 
a little  more  than  a lecond  a day  for  eight  or  ten  weeks- paft.*  By  the  mean  of  ten 
obfervations  of  Jupiter’s  firft  fatellite,  the  longitude  of  the  obfervatory  is  3'. .47",  in 
time,  weft  of  Greenwich.  Latitude  by  various  inftruments  and  obfervations 
5a0. .54'.. 37". 

The  comet’s  tail  feen  on  the  morning  of  the  9th,  reached  from  the  center  of  the 
o-lafs  to  the  circumference  towards  the  zenith,,  and  amounted  to  about  3}  degrees. 
b On 

* Hence  the  immerfion  of  the  ftar  was  at  4^.34' ..48".. 6,  and  the  firft  fight  after  immerfion  at 
5/*.. 43'. .46'  apparent  time.  This  may  determine  the  longitude  of  the  obfervatory.— Note  by  Dr. 
Mafkelyne. 
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•'On  the  ioth,  i ith,  and  i 2th,  the  tail  was  rather  brighter,  yet  very  faint,  not  broader 
than  a finger,  nor  brighter  than  a beam  of  light,  let  into  an  ill  darkened  room  for 
prifmatic  experiments,  and  was  about  4V  degrees  long,  inclined  towards  the  eaft  ; and 
on  the  1 2th  at  midnight,  due  eaft. 

On  the  nth  it  palled  the  meridian  under  the  pole,  at  8h.. 28',  fxdereal  time. 
Zenith  diftance  56Q..2'..i5". 


VII.  Observations  of  the  Comet  of  1793,  made  by  the  Rev.  Nevil  Maskelyne,  D.  D. 
F.  R.  S.  AJironomer  Royal , and  other  Obfervers.  Communicated  by  the  Ajironomer  Royal . 
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Nameof  Obfervers. 


Mr.  Gregory. 
Mr.  Steph.  Lee. 


The  Aflronomer 
Royal. 


Thefe  places  of  the  comet  may  admit  of  fome  little  change,  when  the  ftars  with 
which  it  was  compared  have  been  fettled  by  obfervations  with  the  meridian  inftruments. 


VIII.  Account  of  the  Method  of  making  Ice  at  Benares.  By  John  Lloyd  Williams,  Efq, 

ICE  is  made  at  Benares  during  the  winter  months  from  water  not  prepared  in  any 
manner,  in  the  following  manner;  the  thermometer  not  being  lower  than  35  or 
fometimes  than  40  degrees  of  Fahrenheit. 

u A fpace  of  ground  of  about  four  acres,  nearly  level,  is  divided  into  fquare  plats, 
from  four  to  five  feet  wide.  The  borders  are  railed,  by  earth  taken  from  the  furface 
•of  the  plats,  to  about  four  inches;  the  cavities  are  filled  up  with  dry  ftraw,  or  fugar 
cane  haum,  laid  fmooth,  on  which  are  placed  as  many  broad  (hallow  pans,  of  unglazed 
earth,  as  the  fpaces  will  hold.  Thefe  pans  are  fo  extremely  porous,  that  their  out- 
fides  become  moift  the  inftant  water  is  put  into  them ; they  are  fmeared  with  butter 
on  the  infide,  to  prevent  the  ice  from  adhering  to  them,  and  this  it  is  neceffary  to 
repeat  every  three  or  four  days;  it  would  otherwife  be  impoftible  to  remove  the  ice 
without  either  breaking  the  velfel,  or  (pending  more  time  in  effecting  it  than  could  be 

3X2  afforded. 
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afforded,  where  fo  much  is  to  be  done  in  fo  fhorta  time.  In  the  afternoon  thefe  pans 
are  all  filled  with  water,  by  perfons  who  walk  along  the  borders  or  ridges.  About 
five  in  the  morning,  they  begin  to  remove  the  ice  from  the  pans ; which  is  done  by 
ftriking  an  iron  hook  into  the  center  of  it,  and  by  that  means  breaking  it  into  feveral 
pieces.  If  the  pans  have  been  many  days  without  fmearing,  and  it  happens  that  the 
whole  of  the  water  is  frozen,  it  is  almofl  impofiible  to  extract  the  ice  without  break- 
ing the  pan.  The  number  of  pans  expofed  at  one  time,  is  computed  at  about  100,000, 
and  there  are  employed,  in  filling  them  with  water  in  the  evenings,  and  taking  out 
the  ice  in  the  mornings,  about  300,  men,  women,  and  children  ; the  water  is  taken 
from  a well  contiguous  to  the  fpot.  New  velfels,  being  moft  porous,  anfwer  belt'. 

« It  is  necefifary  the  ftraw  be  dry ; when  it  becomes  wet,  as  it  frequently  does  by- 
accident,  it  is  removed,  and  replaced.  I have  obferved  water  which  had  been  boiled, 
freeze  in  a china  plate ; yet  having  frequently  placed  a china  plate,  with  well-water,, 
among  the  unglazed  pans  on  the  ftraw  beds,  1 found  that  when  the  latter  had  a confi- 
derable  thicknefs  of  ice  on  them,  the  china  plate  had  none.  I have  alfo  wetted  the 
ftraw  of  fome  of  the  plats,  and  always  found  it  prevented  the  formation  of  ice.  The 
air  is  generally  very  ftill  when  much  ice  is  formed ; a gentle  air  ufually  prevails  from 
the  fouth-weftward  about  daylight.  1 had  a thermometer  among  the  ice  pans,  during 
the  feafon  of  making  ice,  with  its  bulb  placed  on  the  ftraw,  and  another  hung  on ; 
a pole  5L  feet  above  the  ground;  and  commonly  obferved,  that  when  ice  was  formed, 
and  the  thermometer  on  the  ftraw  was  from  37  to  420,  that  on  the  pole  would 
ftand  about  4 degrees  higher ; but  if  there  was  any  wind,  fo  as  to  prevent  freezing, 
both  the  thermometers  would  agree.” 


IX.  Account  of  two  Inftances  of  uncommon  Formation  in  the  Fife  era  of  ihe  Human  Body. 
By  Mr.  John  Abernethy,  Affiftant  Surgeon  to  St.  Bartholomew1 s Hfpital. 

THE  firft  of  thefe  occurred  in  a female  infant  apparently  about  ten  months  old 
brought  for  difledtion.  It  appeared  to  have  been  well-fed  and  ftrong.  The 
variations  of  its  internal  ftrubture  from  the  common  are  thus  deferibed.  “ The  fitua* 
tion  of  the  heart  was  reverfed  ; the  bafts  of  that  organ  was  placed  a little  to  the  left 
of  the  fternum,  whilft  its  apex  extended  confiderably  to  the  right,  and  pointed  againft 
the  fpace  between  the  fixth  and  feventh  ribs.  The  cavities  ufually  called  the  right 
auricle  and  ventricle  were  conlequently  inclined  to  the  left  fide  of  the  body;  therefore 
to  avoid  confufion  in  the  defeription,  I fhall,  after  Mr.  Winfiow,  term  them  anterior, 
whilft  thofe  cavities  ufually  called  left,  I fhall  term  pofterior.  The  inferior  vena- cava 
paft,  as  ufual,  through  a tendinous  ring  in  the  right  fide  ©f  the  center  of  the  dia- 
phragm, it  afterwards  purfued  the  courfe  of  the  vena  azygos,  the  place  of  which  it 
fupplied  ; after  having  united  with  the  fuperior  cava,  the  conjoined  veins  pafied  be- 
neath the  bafis  of  the  heart,  to  expand  into  the  anterior  auricle.  The  veins  returning 
the  blood  from  the  liver  united  into  one  trunk,  which  pafied  through  a tendinous 
aperture  in  the  left  of  the  center  of  the  diaphragm,  and  terminated  immediately  alfo 
in  the  anterior  auricle. 

“ The  diftribution  of  blood  to  the  lungs,  and  the  return  of  it  from  thofe  bodies, 
were  accomplifhed  after  the  ufual  manner. 

“ The  aorta,  after  it  had  emerged  from  the  pofterior  ventricle  of  the  heart,  extended 
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its  arch  from  the  left  to  the  right  fide,  but  afterwards  purfued  its  ordinary  courfe 
along  the  bodies  of  the  dorfal  vertebrae. 

« From  the  curvature  of  the  aorta  there  firft  arofe  the  common  arterial  trunk,  which, 
in  this  fubjedt,  divided  into  the  left  carotid  and  fubclavian  arteries ; whilft  the  right 
carotid,  and  fubclavian,  proceeded  from  the  aorta  by  diftindl  trunks. 

“ The  inferior  aorta  gave  off  the  cseliac,  which,  as  ufual,  divided  into  three  branches; 
however,  that  artery  which  was  diftributed  to  the  liver  appeared  larger  than  common; 
it  exceeded,  by  more  than  one-third,  the  fize  of  the  fplenic  artery  of  this  fubjedt. 
This  was  the  only  veffel  which  fupplied  the  liver  with  blood,  for  the  purpofe  either 
of  nutrition  or  fecretion. 

“ The  vena  portarum  was  formed  in  the  ufual  manner,  but  terminated  in  the  inferior 
cava,  nearly  on  a line  with  the  renal  veins.  The  umbilical  vein  of  this  fubjedt  ended 
in  the  hepatic  vein. 

“ The  liver  was  of  the  ordinary  fize,  but  had  not  the  ufual  inclination  to  the  right 
fide  of  the  body  ; it  was  fituated  in  the  middle  of  the  upper  part  of  the  abdomen,, 
and  nearly  an  equal  portion  of  the  gland  extended  into  either  hypochondrium. 

“ The  gall  bladder  lay  collapfed  in  its  ufual  fituation ; it  was  of  a natural  ftrudture, 
but  rather  fraaller  than  common ; it  meafured  one  inch  and  a half  in  length,  and 
half  an  inch  in  breadth.  On  opening  the  bladder,  we  found  in  it  about  half  a tea- 
lpoon  full  of  bile;  in  colour  it  refembled  the  bile  of  children,  being  of  a deep  yellow 
brown;  it  a-lfo- tafted like  bile;,  it  was  bitter,  but  not  fo  acridly  or  naufeoufly  bitter 
as  common  bile. 

“ I diluted  a final)  quantity  of  this  fluid  with  water,  and  with  this  liquor  moiftened 
fome  paper  which  had  been  tinged  with  a vegetable  blue  ; this  was  inftantly  changed 
into  a deep  green,  conlequently  this  fluid,  like  common  bile,  abounded  with  alkali. 
I added  fome  diluted  nitrous  acid  to  a finall  quantity  of  this,  and  of  common  bile  ; 
they  both  became  changed,  by  this  addition,  to  a flmilar  green,  colour.  The  colour- 
ing matter  of  the  bile  therefore  appears  to  have  poflfeffed  its  common  properties. 

“The  gall  duffs  had  been  divided,  in  removing  the  ftomach  and  duodenum,  before 
the  uncommon  termination  of  the  vena  portarum  was  dilcovered,.  and  fome  bile  had 
flowed  from  the  divided  duffs. 

“ The  inteftines  did  not  contain  much  alimentary  or  fcecal  matter;  this  was,  how- 
ever,. as  ufual,  deeply  tinged  with  bile. 

“ The  fpleen  confided  of  feven  feparate  portions,  to  each  of  which  a branch  of  the 
fplenic  artery  was.  diftributed.  The  other  vifcera  were  found,  and  of  their  ufual 
ftrufture  and  appearance. 

“ No  caufe.  could  be  difcovered  to  which  the  child’s  death  could  be  aftigned.  We 
obferved  that  the  tongue  was  incrufted  with  a dark  coloured  mucus,  which  indicated 
the  exiftence  of  fever  previous  to  the  infant’s  death. 

“ The  peculiarity  of  the  next  cafe,  which  T have  the  honour  to  lay  before  the  Society, 
conflfts  in  an  uncommon  formation  of  the  alimentary  canal.  The  body  of  a boy  was 
brought  to  me  for  diiTeffion;  it  meafured  four  feet  three  inches  in  length  ; it  was 
well  formed,  and  had  moderately  large  limbs ; they,  however,  appeared  flabby,  as  if 
waded  by  recent  difeafe. 

“ The  abdomen  was  enormoufly  fwoln  ; which  being  opened,  there  appeared  a more 
than  ordinary  extent  of  large  inteftines,  in  a ftate  of  great  diftention. 

The 
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<e  The!  diameter  of  the  canal  meafured  about  three  inches,  and  its  dimensions  were 

neary  equal  in  every  part. 

<c  The  matter  with  which  it  was, turgid  wasof  a greyifh  colour,  of  a pulpy  confidence, 
having  little  fetor,  and  quite  unlike  the  ufual  fecal  contents  of  the  large  inteflines. 

c<  1 lie  length  of  the  colon  was  uncommon  j having,  as  ufual,  afcended  to  the  right 
hypochondrium,  it  was  reflected  downwards,  even  into  the  pelvis  j it  then  reafcended 
to  the  left  hypochondrium,  and  afterwards  purfued  its  ufual  courfe. 

“ After  turning  afide  this  large  volume  of  inteftine,  to  examine  the  other  parts  of 
the  alimentary  tube,  we  were  furprifed  to  difcover  that  the  fubjeft  contained  fcarcely 
any  fmall  inteflines.  Thefe  vilcera,  with  the  ftomach,  lay  in  a perfectly  collapfed 
date  ; their  texture  was  extremely  tender  j they  were  tom  even  by  a gentle  exami- 
nation. The  duodenum,  jejunum,  aud  ileum,  when  detached  from  the  body,  and 
extended,  meafured  only  two  feet  in  length,  whilft  the  extent  of  the  large  inteflines 
exceeded  four  feet. 

<£  The  utmoft  length  of  the  inteftinal  tube,  in  this  fubjedt,  was  little  more  than  fix 
feet,  whereas  it  fhould  have  been  about  twenty-feven  feet,  had  it  born  the  ordinary 
proportion  to  the  length  of  the  body. 

tc  I diftended  and  dried  tliis  curious  alimentary  canal,  and  ftill  have  it  in  prefer- 
vation. 

“ As  the  fmall  inteflines  meafured  only  two  feet  in  length,  this  extent  was  doubt- 
lefs  infufficient  for  the  preparation  and  abforption  of  chyle ; thefe  procefles  mult 
therefore  have  been,  in  a great  degree,  performed  by  the  large  inteflines. 

tc  The  form  and  ftature  of  the  boy  fliew  that  nutrition  was  not  fcantily  fupplied  ; he 
died  evidently  from  a want  of  inteftinal  evacuation.  Whether  the  unufual  ftrudlure 
of  the  canal  contributed  to  the  produdlion  of  difeafe,  cannot,  perhaps,  be  readily 
determined;  it  appears,  however,  very  probable  that  uncommonly  formed  parts, 
although  capable  of  fupporting  life,  may  be  lefs  adapted  to  fuftain  the  derangement  of 
functions  confequent  to  difeafe.’1 


X.  An  Account  of  the  Equatorial  Inftrument.  By  Sir  George  Shuckbxtrgh,  Bart . F.R.S. 

inftrument  defcribed  in  this  paper,  is  placed  in  the  writer’s  houfe  at  Shuck- 
| burgh,  in  Warwickfhire.  Previous  to  the  defcription  of  it,  he  gives  a hiftory 
,©f  the  inftruments,  made  on  fimilar  principles,  in  different  ages. 

The  firft,  by  which  Ptolemy  determined  the  diftance  between  the  tropics,  is 
-defcribed,  in  the  5th  book  of  his  Almageft,  under  the  name  of  ogyxvov, 

and  appears  to  have  confifted  of  two  circles  at  right  angles  to  each  other,  one  repre- 
fenting  the  folftitial  colure,  the  other  the  zodiac.  The  former  turned  upon  an  axis 
parallel  to  that  of  the  earth,  the  other  on  two  centers  from  the  former  axis.  By 
this  inftrument,  about  fix  times  as  large  as  the  common  ring  dial,  the  latitude  and 
longitude  of  an  heavenly  body  were  taken,  and  it  feems  to  have  been  in  ufe  from  the 
time  of  Hipparchus  to  the  feventeenth  century.* 

In  a pofthumous  treatife  of  Regiomontanus,  who  ffourifhed  about  A.  D.  1460,  to 
be  ieen  in  the  Britifh  Mufeum,  is  a pretty  full  account  of  the  armillary  aftrolabe  and 

the 

* Vide  Weidleri  Hift.  Aflron.  p.  319,  et  Tychonis  Brahe  mechanica. 
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the  torquetum.*  A plate  of  this  latter  inftrument  is  given  by  Bailly,-f  and  a defcrip- 
tion  of  Ptolemy’s  aftrolabe,  according  to  the  conception  of  Regiomontanus,  by 
Weidler-  ~ 

Copernicus  £ defcribes  the  fame  inftrument  with  Ptolemy,  though  it  has  a greater 
number  of  circles,  and  in  latter  times  has  been  called  an  Armillary  Sphere. 

In  a work  of  Apian  § is  a complete  defcription  of  the  torquetum,  and  a curious  let- 
ter of  Regiomontanus  to  cardinal  Beflarion,  De  Compofttione  Meteorofcopii,  or  armil- 
lary fphere  ufed  by  Ptolemy. 

Tycho  Brahe  ||  has  given  a defcription  and  wooden  plates  of  four  different  aftrolabes, 
under  the  names  of  armillae  zodiacales  et  equatorias,  from  4f  to  io  feet  diameter, 
fome  divided  into  every  15  or  10  feconds,  but  with  only  plane  fights.  The  axis  of 
his  10  feet  circle  was  made  hollow. 

Chriftopher  Scheiner,  about  the  year  1620,  made  ufe  of  a fmall  telefcope  on  a 
polar  axis,  with  an  arc  of  47°  declination,  to  obferve  the  fun’s  difc,  being  contrived 
like  the  helioftrate,  defcribed  by  Defaguliers,**  to  follow  the  fun  with  a telefcope  by 
means  of  one  motion  only. 

Flamfteed’s  fedtor,  delcribed  in  the  prolegomena  to  the  third  volume  of  his  Hiftoria 
Cceleftis,  p.  103,  can  fcarce  come  into  the  clafs  of  equatorial  inftruments,  nor  the 
telefcopic  dial  of  Molyneux,  which,  like  the  ring  dial,,  was  only  a play-thing  for  an 
amateur  in  aftronomy. 

The  fedtor  ft  of  Graham,  invented  about  the  year  1730  or  1735,  differs  only  from 
an  equatorial  inftrument  in  the  extent  of  its  powers. 

Short  applied  a two  feet  reftedting  telefcope  for  the  firft  time,  to  a combination  of 
circles,  reprefenting  the  horizon,  meridian,  equator,  and  moveable  horary  circle,  each 
divided  into  degrees,  and  every  third  minute,  with  levels  for  adjuftment.  This  inftru- 
•ment  IJfrom  want  of  counterpoifes,  and  from  the  length  of  the  telefcope,  and  its  high 
price,  was  but  little  ufed. 

Ramfden,  Nairne,  and  Dollond  refpedtively  improved  the  equatorial  inftrument. 
R amfd-en  had  made  three  or  four  as  early  as  1770  or  1773 ; with  one  §§  of  them 
were  made  many  obfervations,  to  be  feen  in  a memoir  on  the  height  of  fome  of  the 
Alps,  printed  in  the  Philofophical  Tranfadtions  for  1777.  We  are  thus  brought  down 
to  the  writer’s  own  machine,  who,  however,  firft  gives  an  account  of  one  abfurdly  called  a 
parallactic  machine. 

Of 

* Scripta  clariffimi  Mathematici  M.  Joannis  Regiomontani  de  Torqueto,  Aftrolabio  armillari,  Regular 
magna  Ptolemaica,  Baculoque  aftronomico,  etc.  etc.  4to.  Nui'emberg,  1544. 

+ Aftronomie  Moderne  Tome  I.  p.  687. 

J Derevolutione  orbium  cceleflium  lib.  2.  c.  14.  De  exquirendis  ftellarum  locis. 

§ Introdu&io  geographica  Petri  Apiani  in  do&ilTimas  Verneri  annotationes,  &c.  &c.  cui  recens  jam 
opera  P.  Apiani  accellit  Torquetum,  inRiumentum  pulcherrimum  fane  et  utdiffimum.  Fol.  Ingolftadii. 
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||  Aftronomiac  inflauratae  mechamca,  Noribergae  1602. 

Hill.  Coeleftis,  Lib.  Prolegom.  Tychonis  Brahei,  Auguftas  Vindilicorum.  1G66.  II.  Vol.  Fol.  p.  1 18. 1 19, 

f Rofa  Urlina.  Fol.  Braooiani.  1630.  p.  347. 

**  Mathematical  elements  of  natural  philofophy.  lib.  5.  c.  2. 

+t  See  Smith’s  Optics.  Vol.  II.  §.885,  and  Vince’s  Aftronomy. 

£+  See  account  of  this  machine  in  the  Philofophical  Tranfaftions  for  the  year  1749,  in  which  it  was 
invented. 

See  an  account  of  this  equatorial  in  Vince’s  practical  aftronomy,  p,  152,  Of  Naime’s,  in  the  Philo- 
fophical Tranfattions  for  1 771,  Dollond  printed  an  account  of  his,  in  1772  or  17.73. 
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Of  this  a defcription  and  plate  has  been  given  by  Caflini.*  It  was  a frame  of  wood 
fupporting  a polar  axis,  with  an  equatorial  and  declination  circle,  of  only  a few  inches 
in  diameter,  i.  e.  a bad  (land  to  a refradting  telefcope  of  S or  io  feet,  giving  it  a 
motion  parallel  to  the  equator.  Hence  it  was  called  Machine  paralladiique,  by  the 
miftake  of  ? rxj>x\\xxl(&  for  TrapaAAnA©^,.  A machine  of  the  fame  name  is  defcribed  by 
De  la  Lande,f  and  there  was  one  made  by  Megnie  for  the  prefident  De  Saron,  and  in 
1778,  a fmall  inArument  of  the  fame  kind  was  in  the  poflefiion  of  William  Ruflel, 
F.  R.  S.  made  by  Bird. 

The  equatorial  inftruments,;};  hitherto  made,  were  unfit,  either  from  the  fmallnefs  of 
their  dimenfions,  or  defedt  of  their  conftrudtions,  for  the  accuracy  of  modern  aflro- 
nomy ; and  here  it  may  be  remarked,  that,  from  the  time  of  Hipparchus,  to  the  age 
of  Walther  and  Copernicus,  few  obfervations  can  be  depended  on,  to  within  lefs  than 
5,  8,  or  perhaps  10  minutes,  except  thofe  of  Tycho  Brahe,  whofe  are  within  lefs 
than  one  minute.  The  errors  of  Hevelius’s  large  fextant  of  6 feet  radius,  were  15  or 
.20  ieconds.;  of  Flamfteed’s,  10  or  12  feconds;  of  Graham’s  mural  quadrant  of  8 feet 
radius,  ufed  by  Bradley,  7 or  8 feconds. 

The  instrument  now  to  be  defcribed  was  made  by  Ramfden.  Six  columns  AB, 
CD,  EF,  &c.  (See  Plate  XIX.  Fig.  1.)  3*  inches  in  diameter,  and  5 feet  10  inches 
long,  hollow  of  brafs,  are  fixed  to  a circle  of  bell  metal,  B,  D,  F,  H,  and  to  truncated 
hollow  cone,  LLL,  of  brafs,  2 feet  high,  and  at  AG,  1 foot  9 inches  diameter.  The 
lubes  0,0,  P,P,  are  to  prevent  the  columns  from  bending.  Thefe  parts  conftitute 
the  axis,  which  terminates  in  a fteel  cone,  refting  in  a hollow  conoid  of  bell  metal,  fo 
that  the  place  of  bearing  and  fridtion,  is  about  two  tenths  of  an  inch  from  the  extre- 
mity of  the  cone;  the  other  end  of  the  axis  is  a cylindrical  pivot  N,  i|  inch  long, 
and  an  inch  in  diameter,  turning  in  a Y of  bell  metal.  This  axis  is  8 feet  4 inches 
long,  fupported  by  an  iron  frame,  3,  4,  5,  6, 7,  8,  fixed  below  the  floor  into  brick 
work,  and  inclofed  to  about  a foot  high,  by  a mahogany  cafe  9,  10.  The  pivot  N 
refts  on  pieces  of  call  iron,  25  inches  wide,  and  \ inch  thick,  29,  30,  31,  Handing  10 
feet  above  the  floor,  and  connedted  with  the  walls  by  iron  bars,  32,  33.  The  lower 
part  is  fixed  into  brick  work,  and  the  bottom  is  fhut  up  in  a box  of  mahogany,  34, 
35.  At  the  lower  end  of  the  axis  LN,  are  inferred  10  brafs  cones,  aa>  bb , cc,  &c. 
radii  to  a graduated  brafs  circle  49I  inches  diameter,  at  right  angles  to  the  axis, 
having  two  fets  of  divifions,  one  of  points,  and  one  of  lines,  each  into  degrees  of 
jo  minutes,  the  other  minutes  and  feconds  being  read  off  by  the  microfcopes  W 
and  X,  with  a moveable  wire  and  micrometer  fcrew.§  This  circle  is  inclofed  in  a 
frame  of  mahogany,  14,  15,  fupported  by  10  balufters,  16,  17,  18,  &c.  At  13  is 
a fmall  lamp,  which  by  refledtion  from  the  fpeculum  in  the  microfcopes,  throws  light 
on  the  divifions.  1 and  2 are  flout  brafs  cones,  firmly  fixed  in  the  frame  to  fupport 
-the  microfcopes.  y,  S,  is  a plane  forming  the  upper  fide  of  the  frame  3,  4,  5,  6,  &c. 
confifting  of  three  plates,  two  moveable  in  grooves,  the  other  fixed,  furnilhed 

with 

* See  hiftory  of  the  academy  of  fciences  at  Paris,  for  1 72 1 . p.  1 8 ; and  for  1746,  p.  121.  Diftionnaire 
de  Mathematique  par  Mr.  Saverien.  2 Tom.  4to.  17535  or  Owen’s  dictionary  of  arts  arid  fciences, 
4 vol.  8vo. 

+ Adronomie.  Vol.  II.  §2004.  2409. 

+ Except  two  large  equatorial  fetters  made  by  Siffon  for  Greenwich  obfervatory,  and  one  by  Ramlden 
for  Roy,  whofe  circles  are  about  30  inches  in  diameter. 

4 See  account  of  this  initrument  by  Roy,  in  the  Fhilofophical  Tranfattions,  Vol.  LXXX.p.  145. 
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with  fcrews,  one  giving  the  extremity  of  the  axis  a motion  upward  or  downward,  the 
other  a motion  to  the  right  or  left : the  latter  motion  is  procured  by  a rod  pacing 
through  the  cone  2,  one  end  fcrewing  into  the  plate  below  L,  near  the  center,  the 
other  turned  by  an  handle  fixed  on  near  X ; the  former  motion  is  made  by  a handle 
fixed  on  to  a lcrew  near 

Q,  R,  a circle  of  the  fame  dimenfions,  and  graduated  as  the  former  ; has  eight 
•Conical  radii  fcrewed  to  a circular  center  piece,  the  bafe  of  a large  conical  axis  2 feet 
3 inches  long,  of  which  one  fide  is  feen  at  U,  and  its  extremity  with  Hiding  plate  and 
fcrews  for  adjuftment  at  V.  Palling  through  this  axis  at  right  angles  is  the  telefcope 
TS,  5-|  feet  long.  At  Y and  Z are  two  microfcopes,  furnifhed  like  thole  in  the  equa- 
torial circle,  Y Z being  feen  at  full  length,  the  other  at  Z being  forelhortened.  «, 
a.,  &c.  an  hexagonal  lozenge  of  brafs  fixed  to  the  columns,  AB,  and  EF,  to  fupport 
the  microfcopes  at  the  lower,  as  (3,  (3,  (3,  do  at  the  upper  end.  At  P is  a fpirit  level, 
palling  through  the  center  plate  of  the  conical  axis  at  right  angles  to  the  telei.cope,  fup- 
ported  by  a cock  k at  each  end ; by  means  of  a fmall  toothed  wheel  and  pinion,  the 
level  is  made  to  revolve  round  its  own  axis,  fo  that,  in  any  pofition  of  the  circle,  the 
fame  fide  of  the  level  may  be  brought  uppermoft.  /,  is  a brafs  tube  inclofing  a 
ftiff  iron  rod,  turning  upon  two  fine  Heel  points,  adjufted  by  proper  fcrews,  parallel  to 
the  line  of  fight  of  the  telefcope : the  rod  is  attached  to  a fpirit  level,  lying  below  it.  At 
S is  a particular  apparatus,  to  corredt  the  effects  of  refradtion  and  parallax,  compofed  of 
two  levels,  a fmall  quadrant  »,  o,  and  a femicircle  divided  with  its  nonius,  to  every 
five  feconds,  on  the  breech  plate  of  the  telefcope,  the  exterior  eye  tube  having  a cir- 
cular motion  by  a wheel  and  pinion  at  o,  independent  of  the  tube  carrying  the  crols 
wires,  t and  u are  handles  to  a hook’s  joint  at  x>  x,  turning  an  endlefs  fcrew  at  te>,  wt 
to  give  a motion  to  the  telefcope  in  right  afcenfion  or  declination,  r,  s , are  micro- 
fcopes at  right  angles  to  the  line  of  fight,  of  ufe  only  when  the  plumb  line  is  ufed  in 
preference  to  the  level/,  m , either  for  adjufting  the  inftrument,  or  obferving  a meridian 
altitude,  y,  z,  thin  perforated  brafs  plates,  by  which  the  aperture  of  the  objedt  glafs  may 
be  changed  to  or  f.  There  are  three  vertical  and  one  horizontal  crofs  wires  within 
the  eye  tube  S,  with  proper  fcrews,  and  enlightened  by  a lamp  fixed  to  the  end  of  the 
declination  axis,  oppofite  V,  which  throws  its  light  through  the  conical  axis,  perfo- 
rated for  that  purpofe,  on  a fpeculum  in  the  center  of  the  telefcope,  placed  at  \ right 
angle  to  the  axis  of  the  objedt  glafs.*  From  this  view  of  the  inftrument  it  is  evident, 
that,  when  LN  is  diredtedto  the  pole,  the  circle  14,  15  correfponds  with  the  equator, 
and  CFR  becomes  an  horary  circle,  and  by  knowing  the  hour,  the  true  place  of  an 
objedt  in  the  heavens  may  be  found. 

In  Plate  XIX.  Fig.  2.  is  reprefented  the  lamp  fixed  to  the  farther  end  of  the  de- 
clination axis.  AB,  the  brafs  cafe,  fufpended  on  two  centers  C,  D,  in  the  frame  E, 
F,  attached  to  the  pillars  IK,  GH  of  the  equatorial,  by  cylindrical  braces,  a3b,c>d. 
The  lamp  e lwings  on  centers  f,  g.  G the  chimney,  i,  a convex  lens,  tranfmitting 
the  light  to  the  perforated  fpeculum,  and  it  is  aflifted  by  another  convex  lens  at  the 
end  of  the  axis,  before  which  is  at  times  fcrewed  on  a pale  green  glafs  to  temper 
the  light  of  the  lamp,  fo  that  the  ftars  are  feen  on  a pale  green  field,  and  the  wires 
appear  black.  The  center  D refts  on  three  fridtion  wheels,  and  at  k , /,  ?n,  n , is  a Aid- 
ing, door  to  keep  out  the  wind. 

Vol  I.  Part  II.  3 Y 

* See  Vince’s  ailronomy.  p.  80. 
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Plate  XIX.  Fig*..  3;  reprefents  the  refraction  piece.  AB,  a portion  of  the  telefcope.  ' 
C the  eye  tube,  a , b , c,  a divided  femicircle  ; d its  nonius  fixed  to  A B.  e a fmall 
fpirit  level,  moving  by  means  of  fcrew/,  with  the  engraved  femicircles  to  which  it  is  • 
attached.  /,  k,  a fmall  quadrant  of  altitude,  with  a levels,  turning  on  the  center  m. 
i an  aperture  for  a key  to  give  a lateral  motion  to  the  wires  ; / a lcrew  to  make  them 
parallel  to  the  equator  and  declination  circle. 

Plate  XIX.  Fig.  4.  reprefents  the  plumb  line  5 feet  long;  fufpended  to  the  roof  of' 
the  obfervatory  by  two  hooks  ay  a , and  infertedjin  a brafs  tube  A B.  b ,'  c,  two  adjur- 
ing fcrews,  moving*  a Hiding  plate;,  to  which  is  fixed  the  upper  end  of  the  plumb  line  : 
d a fcrew  to  raife  or  deprefs  the  glafs  of  water  in  which  is  the  plummet  C.. 

The  equatorial  is  placed  in  a building  conftrudted  on  purpofe  for  it.  The  arch,  on* 
which  it  refts,  is  filled  with  folid  mafonry  to  a confiderable  height,  fo-that  the  ma- 
chine refts  as  it  were  on  a rock,*  and  the  boarded  floor,  has  no  connection  with  the- 
inftrument. 

In  this  obfervatory  is  a clock  or  fidereal  regulater,  which  fliews  the  degree  and: 
minute  of  the  equator  on  the  meridian,  at  any  given  inftant  without  redudtion.  The 
vibrations  of  the  pendulum  are  f only  of  a common  pendulum  = 10'  of  fpace  : and 
the  index,  carried  round  immediately  by  it,  defcribes  in  one  revolution  10  of  fidereal : 
fpace;  the  next  index  from  the  center  of  the  plate, .lhe-ws  the  degrees*and  every  10th 
minute,  making  a revolution  in  to° : and  the  decades  of  degrees,  from  1 to  36  = 360° 
are  fhewn  in  the  opening  ufually  appropriated  in  common  clocks  to  the-  days  of  the 
month.  The  pendulum  17  inches  long,  is  compofed  of  five  rods,  the  center  and 
two  exterior  being  of  iron,  the  other  two  compounded  of  filver,  brafs,  and  zinc  ; the' 
ball  weighs  6 pounds,  the  clock  weight  32.  The  clock  goes  five  months  with  once' 
winding  up,  and  does  not  vary  its  rate  between  winter  and  fummer  more  than  three- 
feconds  a day  fidereal  time. 

At  the  diftance  of  2970  feet  from  the-  center  of  the  obfervatory,  is  a folid  brick 
pier,  8 feet  high,  9 feet  by  2 feet  3 inches  at  bottom  width,  and  4 feet  by  1 foot  6> 
inches  at  top.  On  the  top  is  an  iron  box- 8 inches  fquare,  and  1 foot  high,  exclufive' 
of  the  chimney,  in  which  is  an  Argand’s-  lamp  fhining  through  a circular  aperture, 
covered  by  a piece  of  glafs,  ground  rough  on  one  fide,,  that  through  the  telefcope* 
refembles  the  difc.of  a planet  in  diameter.  Around  this  aperture  is  painted  a cir- 
cle of  black,  in  diameter  3 inches,  fubtending  an  angle  of  18".  Thus  this  aperture- 
is  a meridian  mark  by  day  and  night.  A plumb  line  fufpended  from  the*  top,  and 
playing  near  a mark  on  the  top  of  a poll  driven  into  the  ground  at  the  bottom,  is  to- 
m-ark any  deviation,  which  mult  be  improbable  in  fo  ftrong  a building,  from  the  per.- 
pendicular. 

Plate  XVIII.  Fig.  5.  i,  2,  are  the  extremities,  of  the  axis  of  the  circle  of  declina- 
tion ; A,  a fedtion  of  the  tube  of  the  telefcope ; 3,  3,  the  level  tube,  turning  on  an 
axis  d , e.  4,  4,  5,  5,  fupporters ; g a toothed  wheel,  moved'  by  pinion  turned  by 
the  fcrew  b ; a an  adjufting  fcrew  to  bring  the  level  parallel  to  the  axis  1,  2 : c ano- 
ther, to  bring  it  it  parallel  to  the  axis  d,  e:  b another,  to  bring  the  tube  of  the  level 
parallel  to  its  axis  d , e:  i- another,  to  make  this  axis  parallel  to  1,  2.  The  circumfe- 
rences 

* The  machine,  weighing  near  30  tons,  refls  on  an  arch  of  which  the  bricks  were  laid  dry,  and  then 
grout  of  gravel  and  hot  lime  was  poured  upon  them;  two  years  after  the  haunches  were  filled  up  with 
bricks  laid  in  mortal. 
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rences  of  thefe  fcrews  are  divided  into  ten  known  parts,  fo  that  the  angle  of  motion 
given  at  any  time  is  known : k,  /,  moveable  indexes,  fet  at  each  end  of  the  bubble. 
The  tube  is  about  14  inches  long;  by  an  inclination  of  15".,  the  bubble  moves  ^ inch, 
and  the  third  or  fourth  part  of  this  fpace  is  plainly  difcernible. 

The  parts  of  the  Twinging  level  /,  m,  fixed  to  the  tube  of  the  telefcope,  are  fcen  in 
(Plate  XVIII.  Fig.  6.)  AB  is  one  fide  of  the  tube  of  the  telefcope,  C,  D,  E,  F,  upright 
•fupporters  fixed  on  it,  G,  H,  I,  the  level,  1 1 inches  long,  Twinging  on  two  conical  centers 
a,  i,  ofpolifhedfteel.  G,  I,  an  hollow  brafs  tube,  \ inch  diameter,  in  which  is  a flee! 
.triangular  axis,  terminated  at  a,  and  by  means  of  a fpiral  fpring  winding  round  it,  irs 
length  is  contraded  by  pulling  the  trigger  g towards  I,  fo  that  the  center  a retires 
within  the  tube  G I,  in  cafe  it  is  neceffary  to  reverfe  the  level,  c a lcrew  to  keep  the 
axis  a , i parallel  to  b , b : d another  to  keep  this  axis  parallel  to  AB  ; h a third  to  keep 
it  parallel  to  the  line  of  collimation  eaft  arid  weft : e,  e}  indexes  marking  each  end  of 
the  bubble,  moveable  by  Aiders  f,f. 

Among  the  advantages  of  this  inftrument  is  the  ufe  of  a circle,  inftead  of  a quadrant 
■or  fextant,  by  which  means  the  error  of  the  center,  common  in  quadrants,  is  done 
away,  and  the  error  in  each  individual  divifion  is  difcovered.  For  the  latter  purpofc, 
the  index  wires  in  the  oppofite  micrometers  were  made  an  exad  diameter  to  the  circle, 
and  each  divifion  was  compared  with  the  oppofite  correfponding  one.  1 he  differences 
were  expeded  to  be  found  fomewhere  o",  o in  the  diameter  paffing  through  the 
true  center  of  the  circle,  and  the  center  of  the  pivot  of  the  whole  machine,  and  at 
right  angles  to  this  to  be  a maximum : in  other  places,  the  eccentricity  would  be  as 
the  co-fine  of  the  diftance  from  that  point,  where  it  was  a maximum.  The  circle 
was  thus  examined,  the  diameter  of  the  points  of  the  arch  being  firft  found  to  be  about 
n \ y and  .the  thicknefs  of  the  wire  r:  12":  the  wire  of  the  eaft  microfcope  was  placed 
to  bifed  the  divifion  of  3609,  and  the  fcrew  being  then  adjufted  to  zero  0 of  the 
divifions  of  the  head,  every  10th  degree  of  the  circle  was  made  to  pafs  under  the 
wire,  and  the  divifion  under  the  wire  of  the  weft  microfcope  was  noted.  The  refult 
is  F*o  in  the  adjoined  table. 

1 ft  column  fhews  the  point  under  the  eaft  wire.  2d  column  fhews  how  much  the 
oppofite  point  .differed  from  weft  wire.  3d  column  fhews  the  mean  difference  rc 
double  the  .error  of  the  center  -f-  fum  of  errors  of  the  two  divifions.  5th  column 
contains  the  numbers  in  the  3d  column,  correded  by  fubtrading  o , 9 a quantity,  by 
which  on  taking  the  mean  of  all, the  numbers  in  the  third  column,  the  weft  micro- 
sneter  was  found  too  forward  on  the  circle.  6th  column  gives  half  of  the  preceding 
difference,  and  — the  fimple  error  of  the  divifions. 
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Table  of  the  Divifions  of  the  Equatorial  Circle. 
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> 

— 0:7 

1,0 

+ 1,6 

+o,8 

O / 

0 

— 1:7  ] 

10  0 

190. 

1 1 1 

291. 

r " 

+ 1j5 

> 

+ 2,3 

o,8 

+ M 

+0,7 

+ o:8 
i>5 

y 

+ °,9 

0,6 

+■0,0 

0,0 

2,6 

2,7  J 

1 20 

300. 

20  O 

200. 

+ 1,0 

O ;7 

+ 0,9 

0,2 

0,0 

0,0 

; . ;♦  r\ 

— 0.5 

— 0,7 

+ o,5  J 

■ 

— 0,2 

0,5 

1,1 

°:55 

1.0, 

130 

310.  ] 

■ 

30  O 

2 10.  ■' 

+ 07 

— o,3 

1,0 

— 1,2 

— o,6' 

+ 3 1 

— 0,5 

4’1 

+ 3,8 

o,7 

+ 2:9 

+ i,45 

— i,oJ 

4.0 

140 

320.  1 

40  O 

3*9- 
2?0.  “ 

— 2,7 

— 1,6 

> 

— 2,2 

0,6 

— 3,i 

— i,55 

+ 4,2 
3-9 

> 

+ 4,1 

0,2 

+3,2 

• 

+ 1,6 

150* 

— 2,3-J 
33°*  1 

O 

O 

tQ 

-4,2 

230.  *1 

— 0,4 
+ 0,7 

+ °,4 

0,8 

— °:5 

— 0^5 

+ 1 >6 

i,5 

> 

+ L5 

0,1 

+ o,6 

+ 0,3 

160 

+ i,o. 
340.  ' 

60  0 

i>5. 
240.  ' 

— 2,2 

— I,2 

y 

-i,8 

o,4 

— 2,7 

— i,35 

+ 2,8 
3, 6 

. 

+ 3,4 

0,6 

+ 2,5 

+ 1,25 

170 

— 2,0j 
35°v] 

70  0 

3,6- 

250.* 

+ 3’2 
3»° 
2.0 

> 

+ 2,7 

o,7 

+ 1,® 

+ 0.9 

— 1,6 

— 2,2 
— 1.7  J 

> 

-1,8 

0,4 

— 2,7 

— L-35 

Mear 

of  all 

— 0,9 

o,53 

Thofe  with  * are  doubtful  or  bad  points. 


From  an  infpecticn  of  the  table,  it  appears,  that  taking  together  the  errors  of  the 
utility  of  the  points,  imperfection  in  reading  off,  or  a little  play  in  the 


diviiior 


ineq 
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fcrew  of  the  micrometer,  they  did  not  amount  to  2",  the  greateft  error  that  will 
arife  in  an  obfervation  when  only  one  microfcope  is  uled,.  and  probably  only  half  of 
that  error  will  take  place.- 


Table  of  Obfervations  of  the  Pivifions  of  the  Declination  Citcle. 


1 ft  micro- 
fcrope  next 
the  eye. 

Fartheft 
microfcope 
next  the 
objedt  glals 

Mean 

diffe- 

rence. 

Diffe- 
rence of 
the  mean 
from 
extreme. 

Simple 

error. 

Div.  froi: 

n S.  pole. 

n 

// 

u 

O / 

0 / 

10  0 

10  0 

-f-0.2 

b 

O.Q 

» 0.2 

1,0  ‘ 

— 0,1 

— 0,9 

—0,05 

— °,3 

+ 0,7 

+ °,3 

- 0,3  J 

Mean 

0.0 

20  0 

20  o'] 

II 

O O 
cn  'U 

V 

— 0.6 

0,6 

—0:3 

— l,2j 

30 

30  o'] 

°:5  V 

~ *-5  1 

— o,9 

o,6 

— 0,45 

-0.7J 

40 

r~ 

0 

0 

-1.0  ! 
— °j9  r 

— U3 

o,7 

—0,65 

— 2.0  j 

50  04 

— 2,0 1 

— 37  r 

— 3:0 

o,7 

— 45 

— 2,8J 

520  10' 

52°  1°''l 

+ 4:4  V 
+ 5,2  [ 

+4:7 

0,5 

+ 2:35 

<r 

+ 4:5  J 

60* 

60.  . 

— *»5  1 

— 1,0  f 

— o,7 

0,8 

— 0.35 

+ 0,4  J 

70 

7°\  J 

— M ( 

— 2.0  ( 

— 2,0 

°;6 

— 1,0 

— 2.6  J 

80* 

80.  4 

+ 2,4  l 
4-3,1  f 

+ 2,7 

0,4 

+ 1 :35 

+ 2}6J 

1 ft  micro- 
i'cope  next 
the  eye. 


90°  O 


lOO 


110 


1 20 


130 


140* 


1.50’ 


160 


170 


180 


Fartheft 
microfcope 
next  the 
objedt  glafs. 


9°  0 

u 

— 1,0 

— 0,2 

— 0,8 
1 00 

t1;9  l 

to,4  } 
+ °'5  | 

+ 1:°J 

1 10 
+ 0.5 
+ °:^ 

0,2 

120  - 

— o-5  [ 

+ 07  I 

+ °=49 

*3°  -s 

— 09 

— o,6  j 

+ o.-3  J 
140 
+ 0.2 

— 0,1 
+ 0,7 

150  1 

— o,4  1 

— o:3  f 

— 0,5  J 
160 

— 0,1 
--1,2 
+ 0.2 
--0,7 

170  > 
+ U2^ 
+ 0,4  r 
+ 0,3  J 
180  •>, 

+ 0.4  I 
+•  0.6  f 
+ o:4  J 


Mean  of  all 


Mean 

diffe- 

rence. 

Diffe- 
rence ot 
the  meai 
from 
extreme 

Simple 

error. 

ft 

d 

n 

— 0,7 

°:5 

— 0,35 

+ ®,9 

1:0 

+ o,45 

+ 0,3 

o,5 

+ 0,15 

+ 0,2 

0:7 

+ 0,1 

— 0,4 

0,7 

— 0,2 

+o,3 

o,4 

+ 075 

— o,4 

o,i 

— 0,2 

+ o,7 

0,6 

+ 0.-35 

+ 0.6 

0,6 

+ 0,3 

+ 0,5 

O;  1 

+ 0,25 

+ 0,04 

0:57  1 

* Denotes  a doubtful  or  bad  point. 
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By  the  above  table  of  obfervations,  it  appears,,  that  the  divifions  gf  the  declina- 
tion circle  are  little,  if  at  all,  inferior  in  accuracy  to  thofe  on  the  equatorial  circle,  and 
to  the  credit  of  Bcrge,  Ramfden’s  workman,  this  inftrument  is  not  to  be  equalled  in 
accuracy  by  any  one  in  Europe. 

The  objed  glafs  of  the  teleicope  is  a well  correded  double  achromatic,  focus  65 
inches,  aperture  4,2  inches.  There  are  two  fets  of  eye  glalfes,  one  fingle,  the  other 
double:  6 of  the  latter  with  powers  from  60  to  360,  and  five  of  the  former  with 
powers  from  150  to  550  ; a prilm  eye  tube,  with  a power  of  100,  for  objeds  near  the 
zenith  or'  pole  ■*  and  a tube  with  a divided  eye  glafs  micrometer  power  80,  but  the 
images  not  being  diftind  and  the  lcale  not  more  than  10  , it  is  of  little  ufe.f 

For  the  adjullment  of  the  inftrument^  lfi.  of  the  level  P,  k,  parallel  to  the  decli- 
nation axis,  U„  V,  the  following  method  is  ufed.J  The  polar  axis  being  placed  in 
the  meridian,  by  means  of  the  meridian  mark,  and  elevated  to  the  latitude  of  the 
place  ; the  axis  of  the  declination  circle  is,  by  its  proper  level,  brought  nearly  hori- 
zontal, and  the  inftrument  turned  round  about  180°.  If  the  bubble  does  not  (land 
true,  .corred  half  the  error  by  moving  the  equatorial  circle  by  its  handle  /,  and  the 
other  half  by  the  ferew  a ; then  turn  the  inftrument  to  its  former  pofition,  and  if  the 
level  does  not  ftand  true,  repeat  the  operation  till  it  does.  Now  turn  the  declina- 
tion circle  180°,  till  the  level  is  below  the  axis,  and  by  the  pinion  b , reftoring  the 
,tube  of  the  level  to  an  upright  pofition,  fee  if  the  bubble  ftands  true,  if  not  corred  ■§• 
the  error  by  the  lcrew  r,  and  the  other  \ by  a;  then  turn  the  declination  circle  909 
.each  way,  and  corred  { by  the  ferew  h , and  § by  the  ferew  i.  If  the  bubble  ftands 
true  in  every  part  of  a revolution,  the  axis  of  tfie  declination  circle  and  level  are 
parallel  to  each  other,  and  the  adjullment  is  compleat. 

2d.  To  fee  whether  the  line  of  fight  ,is  at  right  angles  to  the  declination  axis,  and 
.this  latter  to  the  polar  axis ; take  the  error  of  collimation  of  the  telefcope  in  right 
afeenfion  by  a ftar  in  the  equator,  and  corred  it 'by  the  ferews  at  the  high  end  of  the 
telefcope.  The  declination  axis  being  brought  to  an  horizontal  pofitibn,  and  the 
.center  wire  of  the  telefcope  bifeding  the  meridian  mark,  the  telefcope  becomes  a 
complete  tranfit  inftrument.  Next  find  the  error  of  collimation  in  right  afeenfion  by 
a circumpolar  ftar,  and  corred  it  by  ferews  at  one  end  of  the  declination  axis. 

For  .the  adjuftment  of  the  crofs  wires,  obferve,  while  a limb  of  one  of  the  planets 
runs  along  the  equatorial  wire,  whether  any  motion  of  the  eye  upwards  or  downwards 
alters  the  relative  place  of  .the  image  and  wire  ; in  the  former  cafe,  if  the  planet 
moves  in  the  fame  diredion,  the  wires  muft  be  pufhed  in,  and  via  verfa.  To  fecure 
the  permanent  pofition  of  the  objed  glafs,  two  correfponding  marks  fhould  be  made 
on  the  cell  into  which  the  glafs  is  burniftied,  and  the  tube  of  die  telefcope,  fo  that 
on  taking  it  out,  it  may  be  reftored  again  to  its  proper  place. 

To  meafure  the  interval  between  the  wires,  obferve  the  paflage  of  a ftar  in  the 
equator  by  the  clock,  or  one  out  of  it  by  making  proper  allowance  for  declination,  or 
jt  may  be  done  by  means  of  the  equatorial  circle  and  a land  object.  By  tliefe  methods 
the  intervals  of  .the  three  wires  was  found  to  be  7'.. 34", 5 =3o',3  fidereal  time. 

For  the  hanging  level,  move  the  declination  circle  about  its  axis,  till  the  bubble/, 

ftands  true,  and  fix  it  by  the  clamp  w,  reverie  the  level  by  turning  it  end  for 

end, 

* See  Philofophical  Tranfa&ions,  Vol.  LXXX,  p.  155. 

A See  Phtlolophical  Tianiaftions,  Vol.  I, XIX. 

% See  fiofcovici  opera  pertinentia  ad  aftronomiam  et  optica  n.  4 to.  BaTani,  1785,  Tom.  4ti.  Op,  1 jm. 
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end,  and  if  the  bubble  now  ftands  true,  it  is  adj  ufted,  if  not  corredt  \ the  error  by 
the  declination  handle,  and  the  other  \ by  the  fmall  fcrew  at  the  bottom  of  the  level,, 
then  reverfe  the  level,  and  repeat  the  operation  till  it  ftands  true.  Then  fee  what 
land  objedt  is  covered  by  the  horizontal  wire,  turn  the  telefcope  1800  round  the  de- 
clination, and  1800  round  the  polar  axis  ; and  if  the  fame  objedt  is  now  covered  by 
the  horizontal  wire,  the  axis  of  the  level  is  adjufted  parallel  to  the  line  of  collimation' 
in  a vertical  diredtion,  if  not  corredt  half  the  error  by  the  fcrew  at  the  bottom  of  the 
cock,  that  fupports  one  end  of  the  axis  of  the  level,  and' the  other  half  by  the  decli- 
nation handle  : invert  the  telefcope,  and  repeat,  if  neceffary  the  operation  as  before. 

For  the  index  wires  of  the  microfcopes,  place  the  declination  axis  in  an  horizontal 
pofition,  and  let 'the  index  wires  in' the  two  equatorial  microfcopes  WX  bifedt  the 
oppofite  diviftons  360°  and  180?.  Then  bring  900  under  its  microfcope,  and  turn 
die  inftrument  a quarter  round  on  the  polar  axis,  and  if  the  bubble  of  the  hanging 
level  is  true,  the  index  wire  of  the  declination  microfcope  is  corredt ; if  not,  corredt' 
half  die  error  by  the  declination  handle  u,  and  half  by  the  little  fcrews  h ; then  bring 
270°  on  the  equatorial  circle  under  the  micrometer  wire,  and  if  the  level  refts  true, 
the  adjuftment  is  made;  if  not,  repeat  the  operation,  then  let  the  index  wire  of  die 
declination  micrometers  bifedt  90  and  90°. 

For  the  refradtion  piece,  point  the  telefcope  in  the  meridian  to  the  horizon,  then 
by  the  pinions /,  hy  make  the  level  e and  g reft  true,  move  the  nonius  d to  0,0',  and" 
that  of  the  little  quadrant  of  altitude  /,  k,  to  0,0'. 

For  the  magnifying  power  and  lcale  of  the  microfcopes,  pufli  in,  or  draw  out  the 
tube  that  carries  the  micrometer  and  eye  glaftes,  but  re-adjuft  the  objedt  glafs  of  the 
microfcope  to  diftindt  vilion  by  the  fcrew  of  the  cell,  till  the  image  and  wires  have' 
no  relative  change  of  place,  by  any  motion  of  the  eye. 

To  make  the  ordinary  obfervations  of  right  afcenfton  and  declination,  adjuft  the- 
telefcope  to  die  meridian  mark,  to  be  bifedted  by  the  middle  wire,  and  mark  the 
diftancc  of  the  index  wires  of  the  equatorial  micrometers  from^o^  and  i8p.  Move 
then  the  inftrument  about  the  polar  axis  by  its  handle  t,  till  360°  and-1800  are 
bifedted  by  the  equatorial  wire,  move  the  declination  circle  by  its  handle  u,  till  the 
hanging  level  ftands  true,  and  not  the  divifion  on  this  circle  cut  by  the  micrometer 
wire.  The  inftrument  is  now  prepared  for  an  obfervation  over  the  meridian,  and- 
alfo  of  the  polar  diftance;  but  if  the  obfervation  is  made  out  of  the  meridian,  the 
altitude,  and  angle  of  the  horary  and  vertical  circles,  mtift  be  taken  by  the  refradtion 
apparatus. 

The  accuracy  of  this  inftrument  has  been' determined  by  an  experience  of  more 
than  twelve  months.  The  paffage  of  a ftar  near  the  equator  over  any  wire,  may  be 
determined  within  \ of  a beat  of  the  regulater,  or  3", 7,  and  from  a mean  of  the  three 
wires  within  i",25  =_!_  of  a fecond  of  time  in  favourable  weathen  From  the  obfer- 
vations of  the  fun’s  diameter,  it  appears,  that  the  error  may  be  expedted  within  3'  ; 
that  it  is  i 7 to  1 it  does  not' amount  to  5",  or  'r  of  a fecond  of  time.  Hence 
The  probability  of  error  in  obferving  a tranfit  over  the  meridian,  from  a 
mean  of  three  wires,  is  about  - 2'..o> 

Error  in  fetting  the  telefcope  to  meridian  mark  - - 1 ..o 

Error  in  reading  off  the  equatorial  microfcope  - - - ,5 

3-5 

Add: 


Total  error 
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Add  error  of  the  divifions  at  the  center  - 

Second  reading  off  of  the  microfcope  - - „ 

Total  error  of  tranfit  out  of  the  meridian  _ 

By  adtual  experiment  in  13  trials  within  150  on  each  fide  of  the  meridian  in 
February,  1792 

In  the  obfervation  of  a polar  didance. 

Error  of  the  eye  in  efti mating  the  coincidence  of  the  wire  in  the  telefcope 
with  the  objedt,  power  60  - - _ 

Error  of  divifions  and  center  in  taking  the  horizontal  point  in  the  circle 
Error  in  reading  this  divifion  by  the  microfcope  - ' L 

Error  of  the  level  - - - _ 

Error  of  divifions  and  center,  a fecond  time,  in  taking  the  angle  of  the 
.polar  diftance  - - - - y 1 ' _ 

Error  in  reading  off  this  divifion  by  the  microfcope  - - 


1..0 
. °>5 

5*;°k 

7-5 


r, 

1 


Total  - - - - - 6,o 

The  fame  from  various  experiments  - - - -7,5 

And  it  is  fuppofed,  that  with  care  no  error  in  the  polar  diftance  need  be  ap- 
prehended above  - - - - - 7" 

And  in  the  meridian  paftage  above  - - - 3,5 

From  which  ftatement  it  appears,  that  the  future  obfervations  of  this  writer,  will  be 
.entitled  to  a degree  of  credit,  which  very  few  polfelfors  of  fimilar  inftruments  have 
reafon  to  expeft.* 


XI.  Additional  Obfervations  on  the  Method  af  making  Ice  at  Benares.  By  Mr.  Williams* 

iC  A PRIL  30th,  1792,  the  thermometer,  in  the  fhade,  being  at  95  degrees, 
fome  water  was  taken  up  from  a well,  fixty  feet  deep,  and  the  thermometer 
being  immerged  in  it,  its  temperature  was  found  to  be  74  degrees.  This  water 
was  then  poured  into  four  pots,  or  pans,  fimilar  to  thofe  which,  in  my  former  letter, 
I mentioned  as  being  employed  in  the  procefs  for  making  ice.  They  were  alfo  fimilar 
to  each  other  in  fize  and  conftrudtion,  except  that  two  of  them  were  new  and  un- 
glazed, and  the  two  others  old,  with  their  pores  clofed,  fo  that  no  moifture  could 
tranfpire  through  them.  Thefe  pots  were  then  expofed  to  a hot  wefterly  wind,  in  the 
Biade,  for  the  fpace  of  three  hours ; viz.  from  two  o’clock  in  the  afternoon  till  five. 
Upon  examining  them  at  that  time,  the  water  in  the  old  pots  was  found  to  be  at  84 
degrees,  and  that  in  the  new,  or  porous  ones,  at  68.  After  remaining,  in  that  fixa- 
tion one  hour  longer,  the  water  in  the  old  pots  rofe  to  88  degrees,  whilft  that  in  the 
new  ones  continued  at  68. 

“ May  1 ft,  at  two  o’clock  in  the  afternoon,  the  thermometer  then  being,  in  the 
fun,  at  no  degrees,  and  in  the  fhade  at  ioo,  the  experiment  was  repeated,  with  the 

fame 

* The  writer  has  added  feveral  tables  for  the  correction  of  refraction,  parallax,  meridian  line,  and 
other  things,  relating  to  the  equatorial,  which  as  few  perfons  are  in  poffeiTiojr  of  inch  an  mil  rumen  t,  and 
many  of  the  tables  are  to  be  had  elfewhere,  it  was  not  thought  necelfary  to  inlert  in  a work,  profeffing 
.only  to  abridge  what  is  molt  curious  in  the  labours  of  others. 


ADDITIONAL  OBSERVATIONS  ON  THE  METHOD  OF  MAKING  ICE. 


543’ 


lame  pots  aslbefore.  After  being  filled  with  well-water,  they  were  expofed  for  four 
hours,  viz.  from  two  o’clock  till  fix,  to  a hot  wind;  the  water  in  the  old  pots  was 
then  found  to  be  at  97  degrees,  that  in  the  new  ones  at  68. 

st  The  foregoing  obfervations  on  the  frigorific  effedd  of  evaporation  from  porous 
vefiels,  will  perhaps  account,  in  fome  meafure,  for  ice  being  formed  when  the  ther- 
mometer, in  the  air,  is  above  the  freezing  point.  And  the  power  of  evaporation  in 
generating  cold,  may  be  further  elucidated  by  the  following  obfervations  on  the 
effects  produced,  by  its  means,  in  our  houfes. 

May  16,  1792,  at  two  in  the  afternoon, 

The  thermometer,  in  the  fun,  with  a hot  wefterly  wind,  rofe  to  1.18 

Ditto,  in  the  fhade,  but  expofed  to  the  hot  wind  - - no 

Ditto,  in  the  houfe,  which  was  kept  cool  b y tatties  - - 87 

June  7. 

Thermometer,  in  the  fun  - - - - - 113 

Ditto,  in  the  fhade,  and  hot  wind  - 104 

Ditto,  in  the  houfe,  cooled  by  tatties  - 83 

“ Tatties  are  a kind  of  mat,  made  of  frefh  green  bullies,  or  long  roots,  like,  fnake- 
root ; they  are  affixed  to  the  door  or  window  frames,  and  kept  conftantly  fprinkled 
with  water.  The  degree  of  cold  produced  by  their  means  is  fuppofed  to  be  in  pro- 
portion to  the  heat  of  the  wind  which  pafles  through  them,  as  on  that  depends  the 
quantity  of  evaporation.” 


degrees. 

ditto. 

ditto. 


degrees. 

ditto. 

ditto. 
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53 

i'-5 
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60 
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81  1 

08 
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Commentaries  of  the  Royal  Society  of  Sciences  at  Gottingen , for  the 

Years  1791,  1792.  VoL  XL 


PHYSICAL  CLASS. 

I.  Commentary  on  the  Circonian  Stone , on  the  Mixture  of  Lead  with  Copper , and  on  the  Cactus 

Peruvianus.  By  Jo.  Fred.  Gmelin. 

i./AN  the  Circonian  Stone.  This  gem,  hitherto  found  only  in  the  ifle  of  Ceylon, 
had  undergone  the  examination  of  Meflrs.  Wiegleb  and  Klaproth.  Mr. 
Gmelin  has  alfo  fubmitted  it  to  chymical  inveftigation,  the  refult  of  which  he  here  re- 
lates. The  ftones  which  he  employed  were  greenilh,  yellowifh,  reddilh  and  brownifh, 
and  all  rounded.  Their  fpecific  gravity  was  4304,  which  is  fomewhat  lefs  than  others 
have  dated,  but  is  ftill  more  than  that  of  almoft  all  other  unmetallic  ftones,  heavy  fpar 
excepted.  He  began  his  treatment,  as  the  other  two  experimenters  had  done,  by 
calcining  the  ftones  in  a white  heat,  then  throwing  them  into  cold  water,  and  after- 
wards reducing  them  to  fine  powder;  but  he  differed  from  them  in  not  joining  lixivial 
falts  to  them  in  the  calcination,  and  in  trying  the  effects  of  the  vitriolic  and  nitrous 
acids  upon  them,  as  well  as  the  marine.  The  conclufions  drawn  from  his  experi- 
ments, are  the  following : that  the  vitriolic  and  nitrous  acids  have  more  effedt  in  dif- 
folving  this  ftone  and  extracting  the  particles  acted  on  by  acids,  than  the  marine ; and 
that  it  contains  lefs  filiceous  earth  infoluble  in  acids  than  Wiegleb’s  analyfis  fhowed  : 
that  he  could  not  difcover  the  leaft  veftige  of  that  bitter  earth  which  Wiegleb 
mentions : that  neither  did  his  experiments  detect  any  marks  of  that  metallic  earth  of 
nickel  which  Klaproth  found  united  to  the  calx  of  iron : that  he  could  fee  fcarcely  the 
flighted:  traces  of  aluminous  and  calcareous  earth : that  fome  experiments  gave  a 
fufpicion  of  the  exiftence  of  a little  manganefe  : that  he  obtained  much  calx  of  iron  ; 
and  alfo  a Angular  earth,  much  refembling  that  of  alum,  but  clearly  differing  from  it, 
by  its  infolubility  in  cauftic  alkali,  and  its  producing  with  vitriolic  acid  a fait  very 
readily  diffolving  in  water. 

a.  On  the  union  of  Lead  with  Copper . Thefe  two  metals  have  been  united  in  dif- 
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ferent  proportions  for  a variety  of  purpofes,  both  with  and  without  the  mixture  of 
other  metals.  But  Mr.  Achard,  in  a great  number  of  experiments  for  uniting  copper 
with  iron  and  lead  in  various  ways,  was  able  to  obtain  only  a brittle  metal,  generally 
porous,  and  feldom  equable.  Mr.  Gmelin  made  the  following  experiments  on  the 
limple  union  of  lead  and  copper. 

Exp.  i.  Two  parts  of  copper  filings  wrapt  in  one  of  fheet  lead  were  melted  in  an 
earthen  crucible,  the  infide  of  which  was  firft  coated  with  powder  of  charcoal,  and  the 
whole  then  filled  with  the  fame  powder.  The  cooled  mafs  was  for  the  moft  part 
equable,  bore  the  hammer,  and  was  eafily  filed.  I ts  colour  was  paler  than  that  of. 
copper.  Specific  gravity  8,530.  Exp.  2.  Equal  parts  of  the  two  metals  fimilarly 
combined,  gave  an  equable  mafs,  capable  of  being  beaten  into  thin  leaves,  but  lefs 
eafily  filed  than  pure  lead.  It  took  an.  excellent  polifh.  The  colour  was  mixed. 
Exp.  3.  Two  parts  of  lead  and  one  of  copper  yielded  a lefs  equable  and  more  brittle 
mafs,  eafily  filed,  and  of  a colour  neareft  to  lead.  Specific  gravity,  9,950.  Exp.  4. 
Three  parts  of  lead  with  one  of  copper  mixed  unequably ; the  mafs  was  foft  and 
flexible,  of  a leaden  colour,  tarnifhing  in  the  air.  Exp.  5.  Four  of  lead  to  one  of 
copper.  The  mafs  equable,  and  in  colour,  foftnefs  and  dudtility,.  approaching  to 
lead.  Specific  gravity,  10,550.  Exp.  6.  Six  of  lead  to  one  of  copper.  Scarcely 
diftinguifhable  from  lead.  Exp.  7.  Twelve  of  lead  to  one  of  copper.  A very  equable 
mafs,  refembling  lead,  but  fomewhat  harder.  Specific  gravity,  10,420.  The  con- 
ditions from  the  whole  are,  that  various  mixtures  of  kad and' copper  may  be  obtained 
without  much  lofs  of  dudility,  but  with  lefs  improvement  to  the  lead  in  fplendour, 
colour,  durability  and  hardnels,  than  might  have  been  expefled. 

3.  On  the  Caflus  Peruvianus.  This  fpecies  of  Cadtus  fo  feldom  flowers  in  the  cli- 
mate of  Gottingen,  that  Prof.  Murray  never  once  law  it  in  flower  while  he  fuper- 
intended  the  royal  garden,  and  moft  of  the  figures  of  it  in  authors  are  without  flowers. 
That  of  Plumier,  publifhed  by  Burmann  (in  Plant.  Amer.  fafc.  r.  t.  191)  though  ie 
gives  the  flower,  is  neither  fhaded  nor  coloured.  Mr.  Gmelin  has  therefore  been 
induced  to  offer  exadt  figures  of  it,  with  a defcription.  The  fpecies  is  the  cadtus 
(peruvianus)  longus  fubodtangularis : angulis  obtufis.  Linn.  Sy ft.  Nat.  edit.  13.  It 
grows  fpontaneoufty  in  all  the  fauthern  parts  of  America.,  as  in  Chili  and  the  illands 
off  its  coaft,  in  Hifpaniola,  Jamaica,  and  all  the  Antilles.  The  colour  of  the  flower, 
which  confifts  of  about  20  lanceolate  petals  united  at;  the  bafe,.  is.reddilh  towards  thx 
point  and  margin  of  the  petals,  and  pale  green  elfewhere,. 


II.  Experiments  refpctling  the  Union  of  Manganeje  with  Lead , Antimony  and  Arjenic  ; alfo  an 
Analyfis  made  tbs  mo  ft  way  of  the  Lauterberg  Iron  Ore.  By  Jo.  Fred.  Gmelin. 

T N attempting  to-  procure  an  union  between  lead  and  manganefe,  Mr.  Gmelin 
j|  mixed  the  latter,  reduced  to  fine  powder,  with  an  equal  weight  of  powdered 
charcoal,  and  as  much  rape  oil  as  would  make  them  lie  in  a hollow  form  at  the  bottom 
of  a crucible.  The  fire  was  then  gradually  railed,,  and  as  foon  as  the  oil  ceafed  to 
emit  fmoak,  the  lead  was  thrown  in,  the  reft  of  the  crucible  filled  with  pounded  coals, 
and  a very  ftrong  heat  was  applied  for  about  three  quarters  of  an  hour.  Various 
proportions  of  the  two,  from  15  grains  of  manganefe  and  half  an  ounce  of  lead,  to  an 
ounce  of  the  former  and  two  drachms  of  the  latter,  were  tried  in  this  manner  in  a 

feries 
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feries  of  experiments.  In  moft  of  them  the  lead  had  acquired  fome  increafe  of  weight, 
and  appeared  from  tefls  to  have  imbibed  a very  fmall  portion  of  the  manganefe,  but 
with  no  fenfible  change  of  its  general  properties.  Experiments  made  upon  a fimiiar 
plan  with  various  proportions  of  regulus  of  antimony  and  manganefe,  were  ineffectual 
in  procuring  a combination  between  them.  Nor  could  any  metallic  globules  be  pro- 
duced from  manganefe  when  treated  in  any  manner  and  proportion  with  arfenic. 

With  refpeCt  to  the  Lauterberg  iron  ore,  it  is  a fpecies  of  red  hematite,  very  rich 
in  metal,  but  of  a notorious  bad  quality.  Mr.  Gmelin’s  analyfis  was  inftituted  for  the 
purpofe  of  detecting  the  ingredient  which  thus  injured  the  iron.  For  this  purpofe,  he 
diffolved  two  drachms  of  the  ore  in  fuccefilvely  applied  quantities  of  marine  and 
nitrous  acid,  only  feven  grains  at  laft  remaining  undilfolved.  The  mixed  folutions 
were  precipitated  with  phlogifticated  and  common  alkali,  and  the  precipitates 
examined  by  various  tefts.  The  refult  is,  that  this  ore  feems  to  contain  calx  of  iron 
with  a fmall  quantity  of  phofphoric  acid,  and  a portion  of  manganefe  and  of  earth  of 
alum.  He  fuppofes  that  the  injury  the  iron  receives  from  thefe  admixtures  might  be 
corrected  by  adding  a large  quantity  of  calcareous  earth  to  it  in  the  furnace. 


III.  An  Attempt  to  relieve  Defeats  of  Hearing.  By  Lebrecht  Fred.  Ben;.  Lentin. 

THE  principal  purpofe  of  this  writer  is,  from  the  difcoveries  of  anatomifts 
refpeCting  the  ftruCture  of  the  internal  ear,  to  fuggeft  new  methods  of  relieving 
defeats  in  the  fenfe  of  hearing.  He  begins  with  adverting  to  thofe  branches  of  ab~ 
forbents  which  take  up  the  acuftlc  water  from  its  receptacles,  fome  of  which  difcharge 
it  through  the  fmall  holes  of  the  occipital  bone,  others  into  the  lateral  fmuffes  and 
jugular  vein.  In  fome  cafes  of  deafnefs  not  to  be  attributed  to  other  caufes,  he  has 
given  relief  by  ftimulant  applications  or  ulcerations  on  the  occiput,  firft  lhaved. 
Ulcerations  here  are  alfo  of  great  ufe  in  that  acute  pain  of  the  face  ddcribed  firft  by 
Fothergill,  the  caufe  of  which  he  fuppofes  to  exift  in  the  hard  nerve  and  its  ulti- 
mate ramifications.  He  has  relieved,  and  at  length  cured,  it  by  a mixture  of  opium 
and  tinCt.  of  afafoetida  conveyed  to  the  bottom  of  the  ear.  The  common  ear-ach  of 
children  is  a totally  different  complaint,  and  owing  to  fpafm.  He  has  cured  it  by  the 
juice  of  rue  put  into  the  ears. 

Another  caufe  of  deafnefs  may  be  an  alteration  in  the  quantity  or  quality  of  the 
water  filling  the  whole  cavity  of  the  labyrinth,  and  ferving  for  the  propagation  of 
fonorous  waves  to  the  auditory  nerve.  This  may  become  thick,  turbid,  or  corrofive, 
and  thus  injure  the  hearing.  The  application  of  leeches  near  the  maftoid  procels 
and  on  the  occiput,  and  fucceeding  mercurial  friction  to  thofe  parts,  are  likely 
means  for  relief. 

The  ufe  of  the  euftachian  tubes  in  affifting  the  hearing  is  well  known,  as  likewife 
that  their  obftruCtion  will  injure  that  fenfe.  The  writer  propoles  an  inftrument, 
which  a bent  filver  probe  ending  in  a little  plate  on  which  a piece  of  fpunge  is 
faftened,  for  the  purpofe  of  applying  any  deterfive  liquors  to  the  orifices  of  thefe 
tubes,  and  thus  preparing  the  way  for  injections  into  them. 

The  defeCts  of  hearing  from  confentt  almoft  all  arife  from  crudities  in  the  inteftinal 
canal,  and  are  to  be  remedied  by  emetic  and  cathartic  medicines.  Others  are  metajla- 
tical  in  their  origin,  in  which  cafe  regard  is  to  be  had  to  the  primary  difeafe.  Con- 

A 2 geftions 


6 COMMENTARY  OF  THE  ROYAL  SOCIETY  OF  SCIENCES  AT  GOTTINGEN. 


geflions  in  the  ears  from  the  fuppreflion  of  periodical  or  other  difcharges  of  the 
humours  are  further  caufes  of  deafnefs,  and  fometimes  become  perpetual.  The  want 
of  due  communication  of  ofcillatory  motions  through  the  bones  and  loft  parts  to  the 
organ  of  hearing  may  be  another  fource  of  this  defeft ; at  leaft  we  know  that  it  is 
often  relieved  by  exciting  fuch  ofcillations.  Many  obfcure  and  hitherto  incurable 
difeafes  of  the  organ  of  hearing  remain  to  exercife  the  induftry  and  fagacity  of  future 
enquirers. 


IV,  The  Jecond  Decad  of  Jo.  Fred.  BlumenbacFs  Collection  of  Skulls  of  different  Nations 3 

illuft  rated. 

Three  Specimens  of  Variety  i ft. 

11.  SKULL  of  a genuine  Zingari , or  Gipfy.  This  tribe  of  people  is  found  unmixed 
in  Tranfyl vania  alone.  The  fkull  is  of  a famous  robber  who  died  in  prifon.  Primary 
characters.  Face  oblong.  Fore-head  fmall,  arched.  Superciliary  arches  very  pro- 
minent. Orbits  very  deep.  Seat  of  Fuelling  very  ample  ; the  middle  fhells  on  each 
fide  inflated  to  large  bulbs,  and  the  Santorinian  finuffes  excavated.  Teeth  large,, 
efpecially  the  grinders.  Jaws  fomewhat  prominent.  Other  obfervations.  Sutures, 
particularly  the  occipital,  elegantly  waving.  Occipital  hole  nearly  fquare  i the 
condyles  at  its  fide  very  convex.  Palate  high  roofed : horizontal  lamina  of  the  palate 
bone  very  large.  The  refemblance  of  this  head  and  fkull  to  thofe  of  the  Egyptian? 
mummy,  Dec.  i.  tab.  l.  was  very  flriking,  and  feems  a ftrong  argument  of  a common 
origin. 

12.  Of  a Cafan  Tartar.  A young  man:  the  fkull  very  elegantly  conformed* 
Primary  charaCl.  Large  forehead,  moderately  arched : fuperciliary  arches  neither 
protuberant,  nor  diftinguifhed  by  a depreflTed  fmooth  part,  but  uniting  equably  r bone 
of  the  nofe  neither  aquiline  nor  depreffed,  but  defeending  in  a fair  direction  : femior- 
bital  plane  in  the  temples  infenfibly  terminating  in  the  bones  of  the  forehead  and 
vertex  : upper  row  of  teeth  fomewhat  prominent  beyond  the  under  all  round  : upper 
incifors  and  canine  teeth  proportionally  larger  than  the  reft,  but  all  the  teeth  fym me- 
trical and  contiguous  : chin  a little  prominent ; and  inferior  margin  of  the  lateral  alae 
of  the  lower  jaw  turned  fomewhat  outwards.  Other  obferv.  No  external  occipital 
protuberance  : lambdoidal  future  diftinguifhed  by  the  fmall  bones  ofWormius:  lower 
jaw  remarkably  thick  where  it  contains  the  fockets  of  the  grinders.  The  fymmetry 
of  this  fkull  differs  greatly  from  the  modern  reprefentations  of  the  Tartar  face,  which, 
are  really  taken  from  a very  different  race  of  men,  the  Mongols  or  Kalmucs. 

13.  Of  a Kirgis  Coffack.  An  old  head.  Primary  char  act.  Habit  a medium 
between  the  Tartar  and  Mongol.  Face  pretty  wide  at  the  cheek  bones,  the  malar 
furface  of  the  maxillary  bones  being  flattened,  and  without  a pit  but  the  forehead 
narrower  than  in  the  Mongol's,  and  orbits  deeper,  and  lefs  open  above.  The  glabella 
prominent.  The  back  of  the  nofe  narrower  and  more  prominent  than  in  the 
Mongols.  Other  obferv.  Horizontal  lamina  of  the  palate  bones  very  narrow. 
Upper,  interior  and  inferior  parietes  of  the  orbit  very  thin,  their  fubftance  being; 
probably  abforbed  through  age,  the  futures  being  alfo  obliterated. 

Three  Specimens  of  Variety  the  fecond. 

14.  Second  Calmuc.  Primary  charaCl.  Form  of  tire  fkull  nearly  globular.  Face 

broad 
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broad  and  funk.  Forehead  flattened.  Cheek  bones  (landing  out.  Orbits  very 
large  and  open.  Superciliary  arches  elate.  The  whole  cranium  as  it  were  inflated 
and  tumid.  Other  obferv.  Singular  fmoothnefs  of  the  fkull.  Horizontal  lamina  of 
the  palate  bones  very  large.  Maftoid  procefles  as  it  were  bulbous.  Entrance 
of  the  lacrymal  canal  very  large.  Aperture  of  the  noftrils  narrow,  oblique.  The  dif- 
ference between  this  (kull,  and  that  given  by  Camper  as  a Calmuc’s,  and  made  the 
ideal  model  of  the  greater  part  of  our  globe,  even  to  our  antipodes,  is  very  ftriking. 
His  figure  fo  much  refembies  that  of  the  negro  fkull,  that  one  might  fufpebt  him  to 
have  been  impofed  upon. 

15.  Of  a Jacutian.  Primary  char  aft.  Form  nearly  fquare.  Very  wide  orbits 
feparated  by  a very  large  cribriform  bone.  Glabella  tumid.  Bones  of  the  nofe 
pinched  and  uniting  above  into  a (harp  extremity.  Bones  of  the  vertex  on  each  fide 
rifing  into  bunches.  Other  obferv.  This  appears  to  be  the  fkull  of  an  old  man  from 
the  toothlefs  jaw  and  obliterated  futures,  even  of  the  face. 

16.  Of  a Pungufian.  Primary  char  aft.  Habit  perfebtly  Mongol,  with  a flat  broad 
face,  deprefied  forehead,  &c.  Very  large  feat  of  fmelling.  Occiput  wonderfully 
protuberant  behind,  fo  as  that  its  remotcfl  part  is  nine  inches  from  the  incifors.  Other 
obferv.  Lower  middle  part  of  the  os  frontis,  immediately  adjoining  the  glabella, 
deprefied,  like  a (hallow  pit.  Longitudinal  crifta  of  the  os  unguis  running  out  into  a 
very  (harp  edge.  External  pterygoid  procefles  expanded  into  very  wide  wings. 

j Three  Specimens  of  Variety  the  third. 

17.  Negro  Afh.  18.  Congo  negro,  $th.  19.  Guinea  negrefs.  Thefe  (hulls  fhow  in  a 
ftriking  manner  that  the  difference  of  negroes  from  each  other,  is  at  lead  as  great  as 
that  between  fome  of  diem,  and  Europeans. 

Specimen  of  Variety  4 th. 

10.  Caribbean  woman  of  St.  Vincent's.  The  horrid  and  monftrous  diftortion  of  this 
fkull  could  only  be  the  effebt  of  art,  viz.  a violent  and  continued  preffure  on  the 
forehead  and  nape  of  the  neck  ; and  confirms  all  that  has  been  faid  on  the  pofilbility 
of  fuch  operations  on  the  head  by  means  of  bandages  and  cufliions. 


MATHEMATICAL  CLASS. 

V.  On  the  modern  Geographical  Ufe  of  the  Polar  Star.  By  Abraham  Gotthelf  Kaestner. 

THE  ftar,  now  called  the  polar,  had  not  always,  nor  will  always  retain  that  name. 

On  account  of  the  precefiion  of  the  equinoxes,  according  to  De  JaLande’s  cal- 
culadon,  the  pole  of  the  world,  approaching  or  receding  from  a certain  fixed  ftar, 
revolves  round  the  pole  of  the  ecliptic  in  257  9 iA  years.  In  the  time  of  Hipparchus 
it  was  at  a greater  diftance  from  the  extremity  of  the  tail  of  urfa  minor,  than  from  any 
other  point  of  that  conftellation  ; and  Fournier  declares  that  ancient  navigators  ufed 
for  a polar  ftar  the  laft  ftar  but  one  in  the  tail  of  the  dragon  A 

By  the  ftar  neareft  the  pole,  though  not  without  fome  degree  of  uncertainty,  a me- 
ridian line  may  be  afeertained.  Gerbert,  of  Magdeburg,  in  the  conftrudtion  of  his 

horologium 

* VorftelLung  der  Geftirne,  Berlin  178a.  Tab.  xxxiii,.  Uydrographie.  L.  x.  e..  26. 
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horologium  obferved  by  means  of  a tube,  the  polar  ftar,  though  from  his  problem  to 
find  a meridian  line  from  three  fhadows  of  a ftyle  projected  on  the  fame  day,  there 
can  be  no  doubt  that  he  made  ufe  alfo  of  an  obfervation  of  the  fun  in  the  meridian. 
By  means  of  the  polar  ftar,  De  la  Lande  teaches  us  to  mark  out  the  plane  of  the  meri- 
dian, and  from  thence  the  fituation  of  terreftrial  objeds  is  defcribed.*  From  the 
height  of  the  polar  ftar  at  any  time,  its  azimuth  may  be  known,  and  hence  the  pofition 
of  any  objed  on  land  compared  with  this  ftar  being  given,  its  azimuth  will  alfo  be 
known  ; and  on  this  were  founded  the  obfervations  made  by  Roy  for  difcovering  the 
relative  fituations  of  the  obfervatories  at  Greenwich  and  Paris. 

It  has  been  the  objed  of  this  writer  to  ftudy  the  method  ufed  upon  that  occafion, 
and  to  find  what  is  the  greateft  azimuth  of  the  polar  ftar,  and  what  may  be  colleded 
from  the  obfervation  of  other  altitudes.  Le  Gendre  in  his  memoir  on  the  figure  of 
the  earth,  has  given  feveral  formula,  but  without  demonftrations  or  examples.  In  the 
firft  by  an  angle  whofe  fides  are  inclined  to  the  horizon,  he  finds  the  correfponding 
horizontal  angle.  Others  relate  to  arcs  on  the  furface  of  the  earth,  and  the  fpherical 
angles  contained  by  them.  At  the  end  are  the  effeds  of  refradion  in  obfervations  of 
the  polar  ftar.  As  thefe  things  are  very  obfcurely  treated  of  by  Le  Gendre,  they  are 
more  fully  explained  in  this  memoir. 


i.  Formulas  relating  to  the  diurnal  motion  of  a ftar  near  to  the  pole. 

Let  the  height  of  the  pole  :=  e,  ftar’s  declination  $t  height  r,  paralladic  angle  ©, 
azimuth  from  northern  point a,  horary  angle  r}  & <p  zz  90° — S. 


ft)I)(fin*T  y = 


col 


9 + t + fi  fm  <P  + * — r 


II)  (fin  \ •)*  =. 


fin 


fin  <p.  cof  £ 

ii±.\  n„i±i 


III)  (fin  i«0*  = 


cof >3.  cof* 

fin  tZLL+1  cof?  + fit” 


cof  n.  fin  <p 
fin  n — fin  c.  cof  © 


- cof  © — fin  f.  fin  v 
V)cof*  = cof,.  cof.  - 


cof  <p.  fin  u 


fin 


VI)Cof'  = fin,,  cof. 

When  the  azimuth  is  the  greateft,  the  paralladic  angle  is  a right  angle,  and  the 
* fill  £ 

fine  of  the  altitude  zz  — Let  the  altitude  at  this  point  zz  H.  the  greateft  azi- 


col  <p 


fin  < p 


muth  A and  the  horary  angle  = T.  (See  Plate  I.  Fig.  1.)  Sin.  A — — In  form. 

IV. 

* Dilmari  Merogburgenfis  Ghron.  I.ib.  vi.  399.  ed.  Leib.  1 707  Fol.  Geometrifcbe  abhandlungen  1. 
Samml.  Goett.  1790.  Fr.  a Schooten.  Ex.  Math.  Libr.  v.  Scit.  28.  Lergd.BaI.  1657, 
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IV. 


fin  2 


— fin  £ + cof  <p  zz 


fin  £.  (fin  9)4 


COf  <p 

Sin  H.  fin  A — cof  T fin  H — 


cof  ip 

cof  T 


cof  T “ tang  e.  tang  <p„ 


fin  A 


As  the  fines  and  tangents  of  fmall  arcs  are  found  with  great  eafe  than  their  cofines  $ 
obtain  ftrft  the  values  of  A and  T,  from  whence  H may  be  had  and  cof  <p  = 
cof  H 


fin  £ 

fuTH' 


Alfo  fin  T 


COf  £- 


Wien  the  hour  angle  is  bright  angle . 

In  the  triangle.  ZPM.  (See  Plate  I.  Fig.  2)  cof  ZM  ==  cof  ZP.  cof  PM  fin  Alt 
= fin  £.  cof  <p.  for  the  azimuth  tang  PZM  — tang  paralladtic  angle  — and 

fin  alt.  = |. 

tang  PZM 

When  the  altitude  is  equal  to  the  elevation  of  the  pole. 

Then  ( Fig.  1 ) ZP  = ZI  ==  90°  — £,  PI  = <p  which,  being  Bifedled  by 

^in  1 and  fine  of  i the  azimuth  ==  fin-2-?- 


the  perpendicular  ZK,-  cof  ZK  — 


cof  \ p 


cof 


s- 


and for  the  hour  angle  cofZPI  = tang  £.  tang.i 


Hence  to  define  the  pofition  of  terrefirial  objefls  .■ 

Let  L (See  Plate  I.  Fig.  3.)  be  the  place  of  obfervation,  HLR  its  meridian  no^ 
known.  The  height  of  the  polar  ftar  being  obferved,  the  fedtion  which  the  vertical 
plane,  in  which  the  ftar  is,  makes  with  the  horizon  L m is  given,  and  the  azimuth 
being  calculated  from  the  altitude,  the  angle  rLR,  and  confequently  the  pofition  of 
the  meridian  line  are  given. 

Let  the  vertical  plane  in  which  fome  terrefirial  objedt  is  fituated,  cut  the  horizon1 
in  L n,  .*.  the  angles  n L m and  n LR  the  azimuth  of  the  objedt  are  given.  It  is  beft' 
for  obvious  reafons  to  take  the  height  of  the  polar- ftar,  when  its  azimuth  is  the-' 
greareft. 

On  the  difiance  of  the \ polar  jlar  from  : the  pole.- 

According  to  Vince  on  the  firft  of  January,  1787,  it  was  iq..49'..8",8  the  effedt  of 
the  annual  praceflion  of  the  equinox,  in  declination  i9",55.-  De  laLande  makes  the 
fecular  prteceflion  i°..23'..45'',  the  error  to  be  fuppofed  in  fuch-a  calculation  not  ex- 
ceeding 5",  and  hence  the  annual  praeceffion  is  50", 25,  allowing  a probable  error  of 
o",o5.  From  thefe  data  formulas  may  be  conftrudted  for- the  change  of  a ftar’s  place 
in  a right  afcenfion  and  declination  by  well,  known  rules.-  By  the  calculation  of 
De  Lambre*  in  the  beginning  of  the  year  1792,  the  polar  ftar  was  in  i20.\37'..56"  r. 
afc  ann.  var.i8",6.  DecL  88°.. 1 i'..48",  ann.  var.  19  ,6.  Hence  it  appears  that  for 
the  prefent  age,  Vince’s. calculation  is  accurate,  but  for  fomewhat  more  than  three- 
centuries  the  pole  will  approach  to  the  polar, ftar  to  within  27'.. 19',  then  by  continual 
receding  from  it,  the  ftar  will  be  no  longer  polar. 


* Connoiflance  des  temps.  1792... 


There- 
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There  are  thefe  inconveniences  attending  the  polar  ftar,  that  from  its  declination 
and  longitude  approaching  nearly  to  a quadrant,  they  cannot  be  fo  eafily  marked  in 
whole  numbers.  The  Bernouilli’s  have  fhewn  their  ufual  induftry  and  fagacity  on 

this  fubjeft. 

De  la  Caille  gives  for  the  beginning  of  the  year  1750  for  the  polar  ftar  io°..4o'..56" 
r.  afc.  87°. .58'.. 2, 4"  deck  85°. .4'..  12  long.  66°. .4'.. 2 i lat.  The  Bernouilli's  with  the 
beft  trigonometrical  tables  extant,  with  all  their  labour  could  not  bring  thefe  numbers 
to  an  exad  agreement,  and  as  the  cofines  of  fmall  arcs  muft  be  ufed,  whofe  logarithms 
are  not  fufficiently  diftinguilhed,  this  will  not  appear  extraordinary.  From  the  ex- 
line 

preftion  cof  = , if  the  fines  and  tangents  of  fmall  arcs  were  accurately  given,  the 

cofine  might  be  found,  but  the  logarithms  not  having  in  general  more  than  feven 
decimal  figures,  the  cofines  will  not  eafily  be  diftinguiflied. 


Example  of  the  mode  of  calculating. 

In  the  Connoifiance  des  Temps  for  the  beginning  of  the  year  1791,  the  right  afe 
is  made  — 50  M time,  deck  =«=  88°.. 1 i'..28'  <p  = i°..48..32"  and  •§■  <p  — 54'.. 16". 
At  Gottingen  s = 5 i°..3 1'..54"  compl.  = 38°. .28'.. 6",  and  greateft  alt.  of  the  ftar 
*=  £ + <p  — 530. .20'.. 26"  leaft  = £ — . <p  — 4^°. .^.3'. .22'. 


For  the  greatejl  azimuth. 
log  fin  tp  = 18,4992171 
log  cof  9,7938476 
log  fin  A = S>7053698 

log  tangs  = 10,0998875 

log  tang  = 8,4994336 

log  cof  T --  8,5993211 

log  cof  T = 18,5993211 

log  fin  A = 8,7053695 

log  fin  H = 9,8939516 

log  fin  £ = 19,8937352 

log  cof 9,9997836 

Hence  A = 2°..54..3o'\  T = 87°. .43'.. 20".  H =*  5i°..34..3",  and  the  greateft 
azimuth  is  at  5^.. 20'.. 53".. 20"  before  or  after  the  paflage  over  the  meridian. 


For  the  azimuth  for  any  given  height. 
« = 51° 

t — = 49  43  22 

$> — £ 4-  „ = 11638 

i = o 38  19 

£ + <p  = 53  20  26 

$>-{-£  n — 2 20  2 6 

i = I IO  13 

log  fin  I — S + 7])  = 8,047 1048 
log  fin  | (9  + £ — *)  = 8,3101361 

16,3572409 


log 


/ 


\ 
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log  cof  £ — 9,7938976 
log  cof?i  = 9,7988718 

*9>  5927694 
a = 36,3572409 

16,7644715 
8,3822357 


A = 

2 

■§•«=! 


0 22 

a — 1 45 


' 54"— 
48 


The^  increment,  of  altitude,  being  34,..3,/  the  correfponding  increment  of  azimuth 
is  8''..42/,._  . * 

In  the  fame  manner  the  hour  angle  is  found  when  a right  one,  and  the  time  when ' 
the  height  of  the  ftar  is  equal  to  that  of  the  pole. 

Demonjlration  of  le  Gendre's  Formulas. 

P the  true  pole  whofe  alt  = L,  diftance  from  zenith  ZP  = ao° — L,  ftars  diftance 
from  P = PA  = PM  = PB  = a3  hour  angle  APM  = /,  (diftance  from  zenith 
ZM  = v,  greateft  diftance  from  zenith  ZA  = -90°  — L+A,  leaft  diftance  ZB  — 
90  — L — a.  By  Euler’s  forms  as  given  in  II.  Aftr.  Abh*  II  C.  §.  88. 


I A 

b 

Ic  IB 

J 1800—  / 

9°°~ 

-L  | a | M 

C 

z 


tang  M 


.*.  cof.  v = — - cof.  t.  cof.  L.  fin  a + fin  L.  cof.  a 
fin  t.  cot.  L 


fin  a + cot.  L.  cof.  a.  cof.  t 

fin  t.  tang  a 


tang  Z co£  tang  a ' l cof.  t 

and  fince  cof  t = 1 — 2.  fin  \ tl ; 2 cof  v — fin.  L 
from  III.  Aftr.  Abh.  9. 


a + 2.  fin|/3  cofL.  fin  a, 


.cof.  Z = 


cof.  a - — fin  L.  cof  v. 


fin  v.  cof.  L 
fin  L.  fin  a 4-  cof.  t.  cof.  L.  cof.  a 


and  cof.  M == 


fin  L — cof.  a.  cof  v 


fin  a.  fin  v 


and  fin  M = 


fin  v. 

fin  t,  cof.  L 
fin  v. 


fin"^2  — cof.  E — -^\2  — 4*  L — a.  fin  t/.Y  cof.  L.  fin  a 
4.  fin  cof.  L.  fin ~a\ 

Hence  by  extradling  the  root  we  have  the  fine,  which  being  divided  by  the  cofine 
gives  the  tangent. 

If  a is  very  fmall  compared  with  L the  laft  term  may  be  negle&ed  and  fin  v = 
cof.  L — a — 2 tang  L — a.  fin  \ t:2  cof.  L.  fin  a and 


tang  v 


cof.  L — a — 2.  tang  L • 


fin  k /.V  cof.  L.  fin  a 


fin  L — a 4-2.  fin  k t]d  cof.  L.  fin  a. 
T B 


On 
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On  the  Effect  of  Refraction. 

The  refractions  in  the  greater  altitudes  vary  as  the  tangents  of  the  zenith  dis- 
tances. Let  w be  the  refraction  when  the  true  height  is  equal  to  the  elevation  of 
the  pole.  .*.  cot.  L : tang  v : : w:  M m refraCtion  at  diftance  v=  tang  L.  tan°- 
w.  Let  p.  a.  h.  be  the  apparent  places  of  the  ftar  at  P.  A.  B.  (Fig.  4.) 

Then  A a — tang.  ZA.  tang.  L.  w — -tan^‘  tan^~  a. 

0 1 — cot.  L.  tang,  a 


B b ~ tang.  ZB.  tang.  L.  w — - 


tang.  L. 


i+cot.L.  tang,  a 


A a 


w — 


tang  L -p  cot.  L.  tang.  a.  w 
1 — cot  L.  tang,  a 
tang  a . w 


fin  L.  cof.  L.  j — cot.  l.  tans;,  a 


w 


Bb  = 


tang  a.  w. 


fmL.  col.  L.  1 -}-  cot.  L.  tang,  a 


Take  the  fmall  arcs  inftead  of  the  tangents,  and  there  will  be  had  the  differences 

a.  w 

lin  L.  cof.  L 


pa  — a — A a 4-  w ph  — a — w -f-  Bb  each  — a 

fin.  2.  L. 

To  find  the  quantities  pm,  Ypm  (Fig.  5,)  MP pm  is  fuppofed  a reCtilinear  plain,  in 
which  are  given  PM  “ a-.  Mm,  P p,  M,  MPp  = 180 — A 

P mz  — az  — 2 a.  Mm.  cof.  M -f-  Mm 1 but  Mm  being  very  fmall  compared  with 
a,  P m ~ a — Mm.  cof.  M.  M becoming  nearly  a right  angle,  the  fecond  term  on 
the  right  hand  fide  would  be  lefs  than  the  third,  or  this  term  vanifhing,  P m would 

2=  a;  — being  negleCted. 

2 a 

P m-a  — tang  L.  tang.  v.  ~fm  L-  fin-  * + coi;  cof-  L~  cof- 

fin  v. 

In  the  part  which  is  fubtraCled,  that  which  is  multiplied  into  w is  tang  L. 
fin  L.  fin  a 4-  cof  A cof.  L„  cof  a 
lin  L.  col 'a  — cof  t.  cof.  L.  lin  a 


Divide  the  numerator  and  denominator  by  fin  L.  cof  a.  it  becomes 

ting  L.  u.ng  # 4-  cof  ^ Affuming  the  arc  infcead  of  the  tangent  and  fine,  and  ne- 
1 — col  A cot  L.  lin  a 

ele&ing  the  Square  of  this  fmall  arc I— ^ F — F — = 1 -f-  cof  A cot  L.  0 nearly 

& 0 1 1 — col  A cot  L.  fin  a 

which  being  multiplied  into  the  numerator  gives  tang.  L-f  cofA)2 * * * &  cot  L.  a -f  cof/ 

That  which  is  multiplied  into  a is  tang  I,  + cot  L — finTh  cot  L.  == 


fin  2 L. 


— fin  t.z  cot  L and  becomes 


lin  2 L. 


fin  a'2  cot  L.  a cof.  t 


P m 


Vm 


ON  THE  MODERN  GEOGRAPHICAL  USE  OF  THE  POLAR  STAR. 

>*  J a.  w — cof  t.  w 


*3 


a — ( r- y fin  /.ia  cot  L 

\ fin  2 L 

“,’-(I-(imTL-rm/-*  COtL-) 

WhenCC  Tm  =Hl  + (fiHTC  “ * COt  L')W+  C°n  '•  ~a) 


r W\ 

cof.  /.  — ) 
a J 


Sin  »zPM  = 


M m.  fin  M Sin  L.  fin  / 


tv 


T,  r : is  to  be  divided.  This  is  multiplied 

P m cof?;  r 

into  that  part  of  the  value  found  which  does  not  contain  w,  fince  the  fquare  of  this 
quantity  is  negledted.  Whence  fin  »zPM  ==  -~m  l;-/---''  W- i Cof  v.  — fin  L. 


cof.  v.  a 

cof/.  cof  L.  a = fin  L.  (i  — cof  /.  cot  L.  a)  whence  — -- 

J cof 


V 


fin  L 


( i + cof.  /. 


cot  L.  a)  .*.fin  twPM  = — W-  -{-  fin  t.  cof.  /.  cot  L.  tv.  wPM  is  always  fo  fmall 

a J 

that  it  may  be  fubftituted  for  its  fine  and  its  cofine  be  made  ==  i. 

Cof.  mYp  = cof.  MPp.  cof.  MP«  + fin  MPy>.  fin  MPtw  which  becomes  — . 

P - crop 

C°1  * 4-  fin  /32  (i  + cof  t*  cot  L.  a)  — j pm7,  = P m2  4 -Pp2  — i P m.  P 'p.  coLpPm. 

d 

Whence  negledting  Pp2  pm  = P m — P p.  cof.  pPM,  and  by  negledling  the  fquare 


of  tv  = a 
la.  w 


1 a.  w 
fin.  i L 


_p  fin  /.'l  2 cot  L.  a.  tv.  — cof/.  w.  + cof.  /.  tv.  .*.  pm 


fin.  2 
2 a w 


J + im/^2  cot.  L.  a.  tv.  or  a ( i + R.  tv.)  Let  / = o or  i8o< 


pm 


2.  a.  tv 


= pb  if  t = 9o°  or  270°,  pm  = a — + cot  L.  a. 


tv 


a — tang  L.  a.  tv. 


For  the  difference  between  mpP  and  / draw  y>S  parallel  to  PM.  Py>S  = /,  PS7) 
'=  m PM  .-.  mSp  = 1809  — MP;»  difference  is  mpS  — x and  fin  x =* 

m ^ fin  MPwz. 


pm 


Sin.  PSp : Sin.  P ps. : : P 'p  : PS 
Sin.  MP m:  Sin./::  tv:  PS 


P m — PS  = wS  — 


P m.  fin.  MP m — tv.  fin  / 


fin.  MP m. 

Sin.  02PM  multiplied  into  that  part  of  P m which  does  not  contain  tv  gives  fin  /.  tv  + 

r . r * t , r fin  /.  cof/.  cot  L.  a.  tv  1 1 , „ 

hn  /.  cof  /.  cotL.  a.  tv  and  fin  x = — j — = — . (1* — R-o;) 

pm  pm  a ' 

.*.  neglefting  the  ufual  quantities  in  this  calculation,  fin  x — fin  /.  cof/.  cot  L.  w» 
and  as  it  may  be  taken  for  the  angle,  P pm  = / + \ fin  (2.  /.)  cot  L w. 

The  polar  flar  has  from  refradtion  an  apparent  diurnal  motion  in  an  ellipfe. 

(See  Fig.  6.)  Let  » be  a point  in  an  ellipfe,  whofe  center  is  p.  ph.  the  fe- 
miaxis  major  = /,  pg  femiaxis  vertical  = g,  apm  — «,  pm  = z to  find  the  relation 
between  pm  and  avm. 

B 2 


Draw 
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♦ 

Draw  the  perpendicular  mq,  then  pq  = z fin  „,  and  mq  = 2.  cof  *.  z*.  cdT^* 

= T — jr-  *-2  finTl2  z2  ^coi.  nY  +f-‘  h^2j  *2  (/*  — (/*-.  £*)• 

fin^2  = f2  gz  z2  = 


S2 


Now  let 


fz  — r 

fz 

Then  z2  = g‘2f  1 -l 


72  — £a  a (fin  ^ 
72 


be  fo  fmall  a quantity  that  its  fquare  might  be  neglected.. 
fin^)2)  and  z = £.  ( 1 + ^ j 


/*  — r 


r 

Now  let  / = ^ — tang  L.  <7..  w.  and'g  = *2 


a.  w. 


fin  L.  cof  L 


and  >1  = / + fin  /. 


cof.  /.  cot.  L.  w.  w ,2  being  negledted  /2  = c2  — —a‘  J*1]-  or2— at. 


2 a.2  w 


cof.  L 


fin  L.  cof.  L ^ 8*  = 2a2‘  w-  cot  L and  ^n^2  = 2*  w‘  cot*  L-  fin7* 


z = a — 


<7.  “Kl. 


fin.  L.  cof.  L 


.+  2.  a.  w.  cot.  L. 


For  a terrejlrial  Objeff. 

Let  M be  the  true  place  of  the  polar  ftar,  EM  the  arc  between  it  and  the  given 
objedt,  whofe  zenith  diftance  ZE  = (3.  The  time  being  given,  APM  and  ZM  = 
v are  given.  In  the  triangle  ZME,  the  lides  being  given,  the  angle  EZM  is  given 
as  alfo  is.  the  azimuth  of  the  ftar  from  ZP,  PM,  and  ZPM.  and  .\  EZP  the  azimuth 
of  the  objedt  is  given.  Let  PE  the  diftance  of  the  objedt  from  the  pole  = a,  if  M" 
is  near  to  F,  the  fide  PE  will  be  very  little  lefs  than  the  fum  of  the  lides  EM,  PM. 
Let  EPA  = y,  .v  MPE  = / — y. 

From  MPE,  PM,  PE  to  find  EM.  By  III.  Aftr.  Abh.  Cap.  I.  89. 
a j A ] b !.  c 
EM  1 r — y j Cl  [ A 

cof.  EM  = cof. (t — y).  fin  a.  fin.  a 4-  coft  a cof.  a — cof.  (a  — a)  — 2. 
^ fin  — -).2  fin  a.  fin.  a . 

.*.  fin  EM)2  = fin  (a  — a.)2  4-  4 cof.  (a  — a). (fin  * -- ) . fin  A.  fin  a — 4 

(fin " ~ y-j4.  (fin  a.  fin  a) 2 negledting  the  laft  term,  fin  EM  = fin  (a  — «)  4- 

tco£l*-* ).  (fin  1=2)\  fin  a.  fin  <7; 
fin  (a — a)  \ 2.  ' 

^ fin  t — yy 

Hence  fin.  (EM  — (a  — «))=  F)‘  2"  x‘  dn*  a t^ie  arc  fiav^no  dds 

fine  being  taken  away  fiom  EM,  leaves  EF  the  leaft  diftance  of  the  objedt  from 
the  ftar. 


% 


VI.  Jn 


VI.  An  Occultation  of  Aldebaran  by  the  Moon , obferved  by  Jo.  Hier.  Schroeter,  at 

Lilientha /,  November  i,  1792. 

rp  HE  obfervation  was  made  with  a feven  foot  Herfchellian  telefcope  with 
powers  74,  95,  16 1.  When  the  flat  was  30"  from  the  eaftern  limb  of  the 
moon,  its  light  was  as  ufual,  and  fuffered  no  decreafe  in  approaching  the  limb  itfelf. 
At  that  time  a fimilar  phenomenon  ftruck  the  writer,  to  that  obferved  by  Kae  finer, 
in  1752,  at  Leipfick,  in  an  occultation  of  Venus,  and  related  in  his  Elem.  Aftron. 
§ 190.  The  ftar  did  not  vanifli  immediately,  but  feemed  to  pafs  before  the  limb  of  the 
moon,  being  clearly  feen  for  two.  or  three  feconds  on  its  difc.  Then  without  dimi- 
nution of  light  or  diameter,  it  fuddenly  difappeared.  The  occultation  took  place  at 
ph.. 32'.. 47  ', 8 true  time  nearly.  The  emerfion  was  on  account  of  clouds  not  vifible. 
Whether  this  appearance  of  the  ftar  on  the  moon’s  difc  is  to  be  attributed  only  to 
rays  forming  an  annulus  about  the  diftinft  image  in  the  retina,  or  to  the  atmofphere 
of  the  moon  deferves  enquiry,  and  the  queftion  may  perhaps  be  refolded  by  a com- 
panion of  this  with  fimilar  obfervations. 


VII.  Defcription  of  a thirteen  foot  'Telefcope,  and  Obfervations  made  through  it  on  Saturn  and 

the  Moon . By  Jo.  Hier.  Schroeter.. 

THIS  is  the  firft:  Herfchellian  telefcope  made  in  Germany.  The  tube  and  ftand  are 
of  mahogany,  and  together  weigh  about  three  hundred  pounds  weight.  The 
tube  is  an  octagonal  prifm,  length  thirteen  feet  and  a half,  exterior  diameter  thirteen 
digits,  thicknefs  of  the  planks  ^ of  a digit.  The  hollow  fpeculum  of  a denfe  white 
metal  reprefents  objefts  in  their  proper  colours ,-  its  weight  with  the  frame  about 
twenty  five  pounds,  diameter  ten  digits  and  a half,  the  greateft  chord  of  the  polifhed 
fur  face  nine  digits  and  a half,  furface  nearly  parabolical.  Focal  length  for  near  ter- 
reftrial  objefts  thirteen  feet  four  digits,  for  the  fixed  ftars  twelve  feet  eight  digits.  Ar 
the  diftance  of  a hundred  and  forty  paces,  with  power  of  fifteen  hundred  the  fmalieft 
print  may  be  read..  This  telefcope  was  made  by  Schrreder. 

On  the  26th  of  December,  1792,  the  writer  obferved  Saturn  with  power  about  three 
hundred,  and  faw  his  belts,  the  fouthern  broad  like  a cloud,, the  neareft  northern  much 
more  lucid  than  the  remaining  part  of  the  furface,,  and  the  fhadows  which  the  body  call 
upon  the  ring  and  the  ring  upon  the  body.  The  boundaries  of  thefe  fhadows  were 
lagged.  The  ring  appeared  double,  the. dark  interval  appeared  much  lefs  diftinCbly 
in  the  preceding  weftern  half  of  the  ring,  than  in  the  eaftern  following. 

On  the  1 8 th  of  January,  1793,  the  dark  interval  appeared  on  both  fides  equally 
broad. 

On  the  fourteenth  of  January,  1793,  the  moon  being  two  days  old,  was  obferved 
with  power  of  136.  The  da^k  parts  appeared  clear  and  diftinft,  having  fpots  of  dif- 
ferent brightneft,  with  fhadows  of  different  magnitudes..  Plato  and  the  neighbouring 
fpots  appeared  like  parts  illuminated  by  the  fun  feen  through  a cloud. 

On  the  1 8th  a few  hours  before  the  firft;  quadrature,  Ariftarchus  an.dhhe  dark  part 
of  Grimaldus  were  clearly  dittinguifhed,  and  beiides  ac  lead  fifty  or  fixty  lucid  points, 
for  the  molt  part  round  with  a red  light,  fuch  as  the  atmofphere  of  the  earth  tranfmits 
to  the  moon.  This  light  is  owing  to  the  greater  fplendour  of  the  tops  of  the  hills . 
and  craters  forming  the  rings. 

On  ■ 
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VIII.  On  AZquidiJlant  Curves.  By  Abraham  Gotthelf  Kaestner,  1793. 

r jf  ~ H E definition  given  by  Euclid  of  parallel  lines  is  cleariy  not  applicable  to  curves, 
£ fince  a parabola  and  hyperbola  on  the  fame  axis  may  never  meet,  yet  they  are 
not  parallel.  Perpendiculars  to  parallel  lines  are  equal,  whence  they  may  be  properly 
called  equidiftant  lines,  and  if  the  parts  of  normals  interledted  by  two  curves  are  equal, 
the  curves  may  be  called  equidiftant  curves.  Leibnitz  very  improperly  calls  them 
parallel  curves.  The  purport  of  this  paper  is  the  theory  of  equidiftant  curves. 

Lemma  I. 


To  the  given  lines  ABCD  to  draw  others  equidiftant  at  the  extreme  points. 

Draw  the  lines  A/,  B /,  C v,  D w,  interfering  each  other  in  the  points  M,  N,  O, 
make  AS  = BT  = CV  = DW,  STVW  or  stvw  will  be  equidiftant  from  ABCD,  in 
the  one  cafe  convex  in  the  concave  towards  ABCD. 

Let  AS  = b,  A M = a,  M B = b 

Then  ST2  = + b^P2  — 2 a-h.  b-h.  cof  M 

hp  a yr c rT''  a—h . fin  M 

Tang  MST  = = 

b-h  — a-h.  cof  M 

Let  the  angle  M be  continually  diminifhing  and  ABTS  will  continually  approach 
to  equality  with  AB  4-  ST  + -|  h and  the  area  ABCD  — TS  to  equality  with  \h  + 
(ABCD STVW--) 

Lemma  II. 


Let  ZABCD  - - be  a fyftem  of  given  right  lines,  containing  given  angles,  required 
a fyftem  of  equidiftants. 

Let  AB  = a BC  = b CD  =c  - - ZAB  = *,  ABC  = |3,  BCD  = y - - - . 
Biledt  AB  in  M and  draw  MN  perpendicular  = k and  through  N,  A*B*  parallel  to 
AB  and  terminated  by  the  lines  bifedting  the  angles  ZAB,  ABC  and  fo  from  B* 
and  C*  in  the  fame  manner  the  lines  B*C*  &c.  then  A*B*C*  is  a fyftem  of  equi- 
diftant lines. 

Let  MN  = k then  A*B*  = a-k.  (cct  \ a.  4-  cot  \ (3)  *=  a — k.  ~ and 

v ‘ 2 fin  t a.  fin  § (3 

fo  of  the  reft. 


A fourth  proportional  to  a , b,  A*B*  = b.  ( 1 — . ^in  ) .*.  if  B*C* 

r 'a  fin  | a.  fin  £ (3 ' 

. , • • , b.  fin  1 (x  -f  (3)  fin  \ ((3  + y) 

is  this  proportional } v —LsJ.==a.  — ■/■---  rj. 

r r fin  | a fin  1 y 

The  interior  figure,  though  the  lines  are  equidiftant,  is  not  neceflarily  fimilar  to  it. 
Let  AA*,  BB*  meet  in  K,  then  BK  = 2 ^ oN.  The  diftance  of  the  point 


fin  f (a  + (3)* 


■where  BB*  and  CC*  meet  from  B = 
equal,  the  figures  are  fimilar. 


b.  fin 


2 y 


fin  £ (0  + y) 
Lemma  III. 


if  thefe  two  laft  quantities  are 


To  the  right  line  AB,  BC,  to  draw  MN,  NO,  parallel,  fo  that  the  diftance  between 
AB  and  MN  ftiall  not  be  equal  to  that  between  BC  and  NO. 

Let 
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Let  BK  be  drawn  10  as  not  to  bife<5l  the  angle  ABC,  and  join  KA,  KC  and  in 
BK  through  any  point  N draw  MN,  NO,  parallel  to  AB,  BC.  the  diftance  of  MN 
= BNx  fin  KB  A,  of  NO  = BN  x fin  KBC,  which  two  quantities  are  unequal  by 
conftruftion. 

Prop.  1. 

Let  the  diftance  of  a point  in  the  normals  from  a given  curve  be  given,  required 
the  loci  of  thefe  points. 

Let  the  given  curve  be  AM,  AP  = x,  PM  = y,  fubnormal  PO  — y~  normal  MO 

* 

= MH  = b to  find  the  loci  of  the  points  H 
Let  HI  = q AI  = p 

MO:  MH::  OP:  PI  = p = x + h-d 

z . 2 
*:  x ::  OH:  HI  = q 

z 

Let  MTP  = £ then 
p = x + h.  fin  £ 
q^y  — bcotg 

If  z is  conftant  x=  — 3L2L  and  p ==  x + ^-Land  q —j> — ^JL=y.  (i 4—^—)  ==-y-i 
MH  is  at  right  angles  to  both  curves.  The  fubnormal  to  FH  — q-4-  =y-— — —■ 

p X z 

but  IO  = x 4-LI  — p — 12-  i — ILL  IO  is  the  fubnormal  to  the  interior  curve. 

X £ X z 

The  fluxion  of  FH  = V p 2-j-?2  ==-^  — z 

To  find  the  area  contained  between  the  two  curves. 

a Area  = MH.  k -Vi  m + Wh  = £ h.  (2  j +—  ) = h.  + f h—l- 

An  equidiftant  curve  is  eafily  defcribed  by  the  evolute  of  the  given  curve  thus  in 
Plate  I.  Fig.  7.  Let  DK  be  the  evolute  of  AM,  AD  being  the  radius  of  curva- 
ture for  the  point  A.  MK  = AD  + DK  and  HK  the  radius  of  curvature  of  the 
curve  fought  = AD  — h -j-  DK. 

Inftances  of  the  application  of  thefe  principles  are  given  in  various  curves. 

Prop.  IL 


Let  the  equation  to  the  curve  be j y=a  xi  x — j y‘ 


V a . . q V 

— 5 Z =y  T 4.  — 
x J “ 4 a 


. J 4 a q y 
Ta 


Subtangent  = ix  Subnormal  = t Uy  Normal  = 


x = V J_  and  j—  * x 
a 

V ov1-!-  t\ay  = V y.  V-ja-j-yy/  =N 

3~  ~3 


Let 
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Let  a = i.  then  AO 


--x  -j-  PO 

h y 


2,h.  \by  _ 

^ «+9y  ^ ^ 

9 When  y — o,  p = h,  and  q — o. 

vanifhes  with  y , and  when  h = N 


= y + r ^ / 


* + ■ 


+ 2.  b y 


3-  N 


p is  always  pofitive,  and  greater  than  x,  but  q 
9 hz  — 4 -f-  — 


— 2 + ^4  a*  4-  8 i b*  = f .*.  x = J—  and y>  = Jf — p | c 

— — — — V a v a 

9 

As  long  as  the  normal  is  lefs  than  b , q is  negative.  Let  AF  = h , AE  = Jeaft 
value  of  p,  AC  ==  p when  h = N.  Then  the  equidiftant  begins  at  F,  is  concave  co- 
wards the  given  curve  from  FG,  at  G has  a cufp,  and  becomes  convex  towards  the 
given  curve,  the  ordinate  is  negative  to  C,  and  then  pofitive. 

The  writer  calculates  feveral  values  of  y,  p , &c.  in  logarithms,  but  it  is  needlefs 
to  infert  them,  as  every  reader,  acquainted  in  the  leaft  with  the  mathematics,  can  now 
fee  the  whole  of  the  method. 

Inftances  are  alfo  given  of  equidiftants  from  the  common  parabola  and  the  curve, 

whofe  equation  is  y*  — b.  x — ~ x.a 

a 


HISTORICAL  and  PHILOLOGICAL  CLASS. 

IX.  A Commentary  on  the  M^orks  of  Ancient  Art , recorded  to  have  been  extant  at  Conjlan - 

tinople.  By  Chr.  G.  H.  C.  Heyne. 

TT  is  well  known  that  the  emperor  Conftantine,  as  well  for  the  purpofe  of  adorn- 
ing  his  new  city,  as  for  the  depreftion  of  heathenifm,  caufed  a vaft  number  of 
the  molt  celebrated  works  of  art  extant  in  the  temples  and  public  places  throughout 
the  Roman  empire,  to  be  conveyed  to  Conftantinople.  But  befides  thefe,  we  learn 
from  writers,  that  there  were  in  the  ancient  Byzantium  feveral  edifices  and  ftatues 
of  note  which  fubfifted  to  later  times.  The  learned  profelfor  in  this  Commentary 
collects  all  the  memorials  of  works  of  art,  from  both  the  above  fources,  which  are 
found  in  writers  of  different  periods  who  deferibe  that  metropolis.  As  his  paper  is 
little  more  than  a catalogue,  it  is  incapable  of  abridgment}  we  fhall  therefore  con- 
tent ourfelves  with  a general  fketch  of  its  contents. 

The  bath  called  Zeuxippus,  and  the  Hippodrome,  were  peculiarly  rich  in  works 
of  fculpture..  Of  the  brazen  ftatues  in  the  former  there  is  extant  an  enumeration  in 
Greek  verfe  by  Chriitodorus  the  Coptite,  which  affords  a copious  lift  to  our  com- 
mentator. He  goes  through,  in  his  firft  fedtion,  thofe  of  the  male  deities,  heroes, 
perfonages  engaged  in  the  Trojan  war,  poets,  philofophers,  orators,  and  illuftrious 
men,  mentioned  as  well  by  Chriftodorus,  as  by  other  writers.  In  the  fecond  fedtion, 
he  treats  in  a fimilar  order  of  the  female  ftatues.  He  then  enumerates  the  obelifks, 
columns,  gates,  figures  of  animals,  and  other  monuments  which  Conftantinople  con- 
tained in  the  Hippodrome  and  other  public  places. 


X.  A 


*9 


X.  A Commentary  on  the  Works  of  later  Art  recorded  to  have  been  made  under  the  Byzan- 
tine Emperors.  By  the  Same.  ■ 

TH  E Profeflbr  begins  the  firft  fecftion  of  this  paper  with  an  enquiry  into  the 
caufes  of  that  decline  of  the  arts,  which  is  manifefted  in  the  works  of  this 
•later  period.  Thefe  he  fuppofes  to  have  been,  the  depraved  tafte  of  the  times  pro- 
ceeding from  luxury  and  Afiatic  manners — the  prevalence  of  the  Chriftian  religion, 
which  deprived  the  artifts  of  their  fplendid  fubjedts  derived  from  heathen  mythology, 
without,  at  firft,  fubftituting  any  in  their  place — the  gradual  difufe  of  the  cuftoms  of 
eredting  ftatues  to  illuftrious  men,  and  the  change  in  habits,  manners,"  &c.  which 
rendered  them  worfe  fubjedts  for  the  graphical  art.  He  then  enumerates  the  re- 
corded flatues  of  different  emperors.  In  the  fecond  fedtion  he  proceeds  to  thofe  of 
illuftrious  perfons  of  the  male  fex;  and  concludes  with  thofe  of  the  female  fex  in  like 
order.  It  is  remarkable  that  fcarcely  any  ftatues  of  Chrift  and  the  Apoftles  appear 
to  have  exifted  at  thefe  periods. 


XI.  On  the  Commerce  of  the  Greeks  with  India.  By  A.  H.  L.  Heeren.  - 

IT  is  doubtful,  what  merchandife  firft  came  into  Greece  from  India.  We  read 
of  ivory  in  Homer,  but  this  might  come  by  the  way  of  Egypt  or  Arabia  from 
Ethiopia.  Befides  ivory,  we  know  of  nothing  in  the  age  of  Homer,  which  might 
be  efteemed  peculiar  to  India ; the  only  ointment  ufed  was  oil,  and  fpices  of  all  forts 
feem  to  have  been  unknown. 

In  the  great  convulfions,  which  took  place  in  Afia,  between  the  times  of  Homer 
and  Herodotus,  the  wealth  of  India  can  fcarcely  be  fuppofed  to  have  remained  un- 
touched or  unknown.  The  Phoenicians  probably  never  traded  diredtly  with  India, 
but  received  its  commodities  either  from  Arabia,  or  from  their  colonies  at  Tyre  and 
Aradus  in  the  Perfian  Gulph.  That  the  Chakkeans  in  the  fiourifhing  ftate  of  their 
government,  before  the  times  of  Alexander,  carried  on  by  the  Arabian  Gulph,  a 
great  trade  widi  India  is  probable  on  two  accounts,  iff.  To  obftrudt  the  navigation 
up  to  Babylon,  the  Perfians  by  artificial  falls  rendered  innavigable  the  mouths  of  the 
Euphrates  and  the  Tigris,  idly.  At  Gerrha  on  the  Perfian  Gulph  was  a colony 
planted  by  the  Chakkeans,  and  the  trade  of  that  place,  as  defcribed  by  the  ancients, 
is  a clear  proof  that  the  colony  was  planted  for  the  fake  of  commerce.* 

Hence  by  means  of  the  Babylonians,  the  merchandife  of  India  was  conveyed 
through  Afia,  and  came  to  the  Greeks,  but  for  want  of  authentic  monuments,  the 
mode  is  not  exadtly  known.  Formaleoni  j*  indeed  advances  a fuppofition,  that  at 
this  time  there  were  Grecian  colonies  on  the  Bl^pk  Sea,  who  carried  on  the  Indian 
trade  by  means  of  the  Cafpian  Sea,  and  the  river  Cyrus,  made  navigable  by  Jafon 
and  his  companions,  tranfmitting  their  goods  to  Phafis  and.  thence  to  Pontus.  But 
the  flight  foundation  on  which  this  opinion  refts,  Amply  the  place  in  Strabo,  men- 
tioning the  report  that  the  river  was  made  navigable  by  Jafon,  renders  it  unneces- 
sary to  dwel'  upon  this  point.  £ 

C Under 

* Strabo,  p.  1210.  1050. 

+ Storia  delle  colonie  Greche  ful  mare  nero,  Vol,  I,  p.  11. 

J Strabo,  p.  762. 
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Under  the  Perfian  empire  founded  by  Cyrus,  the  trade  with  India  was  probably 
very  fmall,  for  we  learn  from  Herodotus,  that  the  navigation  of  the  Phoenicians  in 
the  Arabian  Gulph  ceafed  foon  after  the  times  of  Necho,  and  their  trade  in  general 
mult  have  been  materially  injured,  from  the  repeated  attacks  on  them  by  the  Baby- 
lonians and  Egyptians.*  Excepting  alfo  the  expedition  of  Scylax,  there  feems  no 
trace  of  navigation  on  the  Arabian  Sea,  fo  that  in  the  time  of  Alexander,  the  way 
from  the  Arabian  to  the  Perfian  Gulph  was  entirely  unknown.  The  Indian  naviga- 
tion by  the  Perfian  Gulph,  and  the  two  rivers  to  Babylon  was  destroyed  as  before  men- 
tioned, by  the  falls  made  at  the  rivers  mouth,  f But  though  the  maritime  trade 
was  at  an  end,  there  was  a confiderable  one  over  land.  Darius  Hyftafpes  made  the 
nations  bordering  on  the  Indies,  his  tributaries,  and  from  the  remains  of  Ctefias  it 
appears,  that  the  gold,  ivory,  gems,  fugar  canes,  parrots  and  other  commodities 
from  the  north  of  India,  were  known  to  the  Perfians. 

Though  the  Perfians  neglecfted  this  trade,  it  enriched,  according  to  Strabo,  the 
Gerrhasans,  who  carried  it  on  J partly  by  the  interior  parts  of  Arabia,  and  partly 
by  the  Euphrates.  Above  the  catarafts  was  built  a town,  ferving  as  their  emporium, 
where  the  commodities  of  India  and  Arabia  were  embarked  on  the  Euphrates,  and 
conveyed  into  the  interior  parts  of  Afia  §.  By  means  of  Arabia  and  the  Phoeni- 
cians, the  Greeks  had  befides  gold  and  ivory,  cinnamon,  and  other  commodities  of 
India;  for  before  the  time  of  Alexander  they  were  acquainted  with  the  ufe  of  pepper,, 
though  as  it  is  called  Lybian  pepper,  a doubt  ftill  remains  whether  it-  came  from 
India. 

In  this  ftate  was  the  Indian  trade  at  the  time  of  Alexander,  whofe  intention  it  was 
to  make  Babylon  the  metropolis  of  his  new  empire,  and  to  open  again  this  commerce.- 
With  this  view  he  built  feveral  towns  on  the  banks  of  the  Indus,  and  in  the  interior 
parts  of  Afia,  fo  that  there  might  be  an  open  road  through  the  continent  of  Afia, 
from  the  Indus  to  Babylon.**  Nearchus  explored  the  way  by  fea  through  the  Per- 
iian  Gulph  from  the  Indus  to  the  mouths  of  the  Euphrates,  and  was  ordered  to  find 
out  another  alfo  from  the  Euphrates  to  Egypt:  and  Alexander  himfelf fuperintended 
the  opening  of  the  entrance  into  the  Euphrates  and  Tigris,  j-f 

The  confufion  enfuing  upon  his  death  naturally  interrupted  the  commerce  for  fome 
time,  but  Seleucus  Nicator,  and  Ptolemy  Philadelphus  encouraged  it,  the  one  by  fea 
the  other  by  land.  Seleucus  indeed  not  only  carried  his  arms  into  India,  but  made 
an  alliance  with  Sandrocotto  king  of  Palibothra. 

During  the  whole  of  this  period,  the.  peninfula  of  India  was  unknown  to  the  Greeks, 
and  the  trade  was  chiefly  confined  to  the  north  of  India,  to  the  country  between  the 
Ganges  and  the  Indus.  In  thofe  regions  Alexander  built  feveral  towns,  whofe  names, 
except  that  of  Pattala,  were  loft,  as  the  Greeks  after  his  time  penetrated  farther  into 
the  interior  of  India,  and  built  feveral  cities  on  the  Ganges.  Among  thefe  are  moft 
diftinguifhed  Palibothra  near  Patna,  Callinypaxa,  the  modern  Canoge,  and  Ganga 
below  Palibothra.  In  thefe  towns  the  Greeks  met  the  merchants  of  India,  and  among 
the  Prafian  Indians,  whofe  capital  was  Palibothra,  we  learn  from  Megafthenes,  that 
there  were  laws  for  the  regulation  of  commerce,  and  magiftrates  to  infpedt  the  mea- 
fures  and  commodities.  From  Palibothra  to  Taxila,  where  Alexander  pafied  the 
Indus,  was  a high  road  by  which  the  commerce  of  India  was  eafily  conveyed  from 

the 

* IT.  1 59.  + Strabo,  p.  1059.  J Strabo,  p.  1110.  § Strabo,  p.1059. 

**  Strabo,  p.  1026.  +t  Strabo,  p.  1076,  Plin,  VI,  22,  vol,  1.  p.  322.  Strabo,  p.  1*031. 
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the  Ganges  to  the  Indus,  and  thence  into  the  interior  parts  of  Afia.  The  firft 
mention  of  this  road  is  made  by  Eratofthenes,  who  feems  to  have  copied  Megafthenes, 
and  as  the  Perfian  kings  never  came  near  the  Ganges,  nor  is  it  taken  notice  of  by 
the  companions  of  Alexander,  it  is  probable  that  the  road  was  made  in  the  time  of 
Seleucus  Nicator,  for  the  benefit  of  the  commerce  between  the  kings  of  Syria  and 
India. 

From  India  commodities  were  difperfed  through  Afia  and  fo  to  Greece  by  different 
ways.  iff.  The  traders  went  from  Taxila  on  the  Indus  to  Alexandria  in  the  Paro- 
pamifus,  thence  to  Alexandria  in  Arachofia,  and  leaving  the  deferts  of  Carmania  on 
the  left,  through  Prophthafia,  to  Alexandria  of  Ariana.  Hence  the  wav  was  open 
through  Perfia  and  Sufiana,  towards  Babylon  or  Seleucia.  This  was  the  fhorteft  way, 
but  as  the  whole  was  land  carriage,  and  confequently  required  both  time  and  expence, 
and  befides  was  much  expofed  to  the  incurfions  of  robbers  among  the  Eiymoeans, 
Paraetaceni,  and  Uxii,  it  was  but  little  frequented. 

2.  A fecond  way  was  from  the  mouths  of  the  Indus  to  the  Euphrates.  This  was 
explored  by  Nearchus ; and  the  fhips,  according  to  Pliny  and  Diodorus,*  took  their 
departure  from  Pattala  or  Potana,  built  by  Alexander  at  the  mouth  of  the  Indus. 
Some  went  up  the  Euphrates  to  Babylon,  others  the  Tigris  to  Seleucia.  Strabo  has 
defcribed  the  road  from  Babylon  to  the  Mediterranean,  f On  leaving  Babylon  or 
Seleucia,  the  merchants  went  to  Scenre,  belonging  to  the  Scenite  Arabians,  on  the 
confines  of  Mefopotamia.  In  twenty-five  days  they  pafled  through  the  defert  towards 
the  north,  purchafing  their  fafety  for  a moderate  tribute  from  the  Arabians ; then 
pafiing  over  the  Euphrates  at  Anthemufia,  and  avoiding  the  borders  of  Arabia,  they 
went  through  Syria  to  Antioch,  and  the  towns  on  the  Mediteranean,  from  whence 
they  embarked  their  goods  for  Corinth,  and  on  its  deftru&ion  for  Delos,  and  thus 
difperfed  them  through  Europe  and  Africa. 

3.  A third  way  was  through  the  Cafpian  and  Euxine  Seas.  From  the  Indus  to 
the  Hyrcanian  Sea  were  two  ways,  the  one  entirely  by  land,  the  other  almofi:  wholly 
by  rivers.  J From  Strabo,  we  learn  that  the  former  road  went  from  the  Cafpian  Sea, 
through  the  Cafpian  gates,  and  Parthia,  to  Alexandria  in  Ariana.  There  it  divided,, 
the  ftraight  road  going  through  the  Paropamifus,  to  Orthofpana  or  Carara  now  Kare, 
it  lat.  3 2°,  and  thence  to  the  Indus.  The  other  bending  a little  to  the  fouth,  went 
through  die  territory  of  the  Drangae  and  Prophthafia,  to  Alexandria  in  Arachofia, 
and  thence  to  the  Indus.  This  road  from  the  Cafpian  Gates  to  Alexandria  in  Ara- 
chofia was  made  by  Alexander. 

The  way  for  water  carriage  by  the  Oxus  ojGmodern  Ghion  is  defcribed  by  Strabo 
and  Pliny  §.  From  the  Indus,  according  to  Pliny,  the  merchandife  was  carried  by 
land  in  feven  days  to  the  river  Icarus,  the  modern  Arrat  or  I rat,  near  whofe  banks 
was  Baftra,  ftill  famous  for  its  trade,  and  thence  by  water  to  the  Oxus,  and  down 
this  laft  river  to  the  Cafpian  Sea.  But  as  it  appears  by  Rennel’s  map,  that  the 
Icarus  is  more  than  two  hundred  geographical  miles  from  the  Indus,  it  is  probable, 
that  by  the  Indus  here  is  meant  fome  one  of  the  rivers,  flowing  down  the  Paro- 
pamifus into  it,  and  as  Cabul,  a town  at  prefent  famous  for  its  trade,  is  fituated  on 
the  Gureus,  the  modern  Attock,  we  may  reafonably  fuppofe,  that  the  fhips 
went  from  the  Indus,  up  the  Cabul,  where  the  commodities  being  difembarked  were 

C 2 tranfported 

H Strabo,  p.  toio.  * Hin.  VI.  23.  p.  327.  Diod.  III.  p.  1 3 1 . + Strabo,  p.  1084. 

$ Strabo,  p.  1053.  $ Strabo,  p.  776.  777.  Piin.  p.  315. 
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transported  over  land  to  Ba&ra,  on  the  Icarus,  the  didance  being  not  more  than 
fifty  geographical  miles,  to  be  travelled  over  conveniently  in  feven  days. 

The  trade  thus  brought  to  the  Cafpian  fhores  was  embarked  on  larger  veflels-, 
and  conveyed  to  the  weftern  fide  of  the  Hyrcanian  Sea,  and  entered  the  mouths  of 
the  Cyrus,  or  modern  Kur.  From  thence  it  was  conveyed  in  five  days  by  land  car- 
riage, to  the  Phafis,  by  this  river  down  to  the  Euxine  Sea,  where  being  embarked 
in  flfips,  in  two  or  three  days  fail,  it  arrived  at  Sinope,  or  Amifus,  ports  of  the 
Greeks. 

This  way  was  frequented  by  the  Greek  Merchants  from  the  time  of  Seleueus  Ni- 
cator ; for  Strabo,  defcribing  it,  quotes  as  his  authorities,  Ariftotle,  and  Eratoi- 
thenes,  who  both  gathered  their  information  from  the  commentaries  ofPatroclus,  who 
was  praefedt  of  the  fuperior  Afia,  under  Seleueus  Nicator.  The  Aorfians  might  here  be 
mentioned,  who  dwelt  between  Pontus  and  the  Cafpian  Sea,  and  were  enriched  accord- 
ing to  Strabo,  by  the  Indian  trade.  Comana  in  Media,  was  the  mart  which  they 
frequented,  from  whence  they  carried  the  commodities  of  India  on  camels  to  the 
Euxine. 

4.  The  fourth  way  for  the  commerce  of  India,  was  by  Arabia,  andiwas  carried  on 
by  the  Gerrhceans  and  the  Saboeans. 

In  the  time  of  Alexander  the  commerce  of  the  Gerrhoeans  was  in  a very  flou- 
rifhing  (late.  They  traded  diredlly  with  India,  by  means  of  the  Perfian  Gulph  and 
Indian  Sea,  and  conveyed  fpices  of  all  forts,  and  pearls,  for  which  the  Perfian  Gulph 
is  remarkable,  either  to  Petra,  a famous  mart  of  the  Nabathtei,  where  drey  were 
purchafed  by  the  Phoenician  merchants,  or  to  fElath  in  the  Arabian  Gulph,  whence 
they  were  fent  into  Paleftine;  or  they  bartered  their  fpices  for  jewels  and  gold,  in  the 
interior  parts  of  Syria  and  Mefopotamia.  This  trade  began  in  the  time  of  Cyrus* 
and  continued  to  flourifh  to  that  of  Strabo.  * 

It  is  doubtful  at  what  time  the  Saboeans,  under  which  name  are  comprehended  all 
the  tribes  on  the  fouth  weftern  coaft  of  Arabia,,  carried  on  trade  by  fea  with  India: 
By  conjedfure  from  Herodotus,,  we  may  fuppofe  it  to  have  taken  place  before  the 
time  of  Alexander  j f for,  in  enumerating  the  commodities  brought  by  the  Phoeni- 
cians from  Arabia,  he  mentions  cinnamon,  which  being  a produce  of  India,  and 
the  Arabians  allowing  it  to  come  to  them  from  diftant  parts,  was  moft  probably 
brought  from  India  by  the  Sabcean  merchants.  Befides  the  teftimony  of  antienc 
writers,  that  the  Saboeans  were  in  the  time  of  Alexander,  the  richeft  people  in  the 
world,  leads  us  to  imagine  that  this  wealth  was  obtained  by  Indian  commerce. £ In 
the  towns  of  the  Saboeans,  were  common  marcs  for  the  merchandife  of  India  and 
Egypt,  frequented  by  the  Indians  themfelves;  and  the  authority  of  Bruce,  though 
he  feems  miftaken  in  fuppofing  that  the  Africans  ever  went  to  India,  may  be  quoted 
for  the  antiquity  of  the  commerce  carried  on  by  the  Saboeans. 

From  the  fhores  of  Arabia,  the  merchandife  of  India  was  carried  over  land  to  the 
Mediterranean.  At  Petra  a town  of  the  Nabathccans,  was  a famous  mart  to  which 
the  Saboeans  carried  their  goods,  and'  from  thence  into  Syria  and  Mefopotamia.  ^ 
The  whole  journey  was  performed  in  caravans  of  camels,  which  bore  the  appearance 
of  an  army. 

Befides  Petra,  the  merchandife  of  the  interior  parts  of  Arabia,  was  carried  to 

Elana 
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Eiana  or  Elath,  on  the  bay  of  that  name.  The  journey  according  to  Strabo  from 
the  northern  to  the  fouthern  extremities  of  Arabia,  was  performed  in  feventy  days,, 
and  the  Gerrhceans  came  to  Chatramolitis  in  forty  days.  * From  Elath  there  were 
two  ways  to  the  Mediterranean,  the  one  to  Gaza,  the  other  tp  Heroopolis  on  the 
Nile. 

5.  There  remains  a fifth  way  to  be  confidered,  by  which  under  the  Ptolemies  the 
fhips  of  the  Greeks  arrived  in  India.  This  fubject  has  been  well  treated  of  by  Schmidt, 
from  whom  we  differ'  only  in  our  opinion,-  that  the  navigation  to  India,  inftead  of 
being  common  under  Ptolemies,  was  little  ufed  till  the  time  of  Auguftus.f 

By  order  of  Philadelphus  the  Arabian  Gulph  was  explored  by  Arifto  as  far  as  the 
Neptunian  Streight,  now  called  Bab-el-mandel.  J 1 he  way  being  thus  opened, 
fome  Eiips  went  on  farther,  and  approached  India,  but  by  the  teftimony  of  Strabo, 
thefe  were  few  in  number.  fl|[  Fir  11,  fays  he,  under  the  Ptolemies,  very  few  had 
courage  to  fail  to  India,  and  import  its  commodities ; and  in  another  place,  for- 
merly not  twenty  drips  dared  to  crofs  the  Arabian  Sea  in  a year,  now  they  go  in 
large  fleets.  From  the  hiftory  of  Eudoxus  it  appears,  that  after  the  time  of  Phila- 
delphus, this  navigation  ceafed,  till  it  was  renewed  under  Evergetes  the  fecond ; and 
i.f  this  account  fhould  appear  improbable,  though  related  by  Pofidonius,  a cottm- 
pory  of  Eudoxus,  it  is  certain  that  the  way  to  India  was  not  generally  known.  This 
is  eafily  accounted  for,  when  we  con  fide  r the  danger  to  which  it  was  expofed.  In 
our  own  times,  and  with  our  fuperior  knowledge,  the  navigation  of  the  Red  Sea 
is  dangerous,  and  to  the  danger  of  the  feas  muff  be  added  the  piracies  of  the  Na~ 
batheans.  § As  the  veffels  could  not  launch  far  out  into  the  deep,  they  were  obliged 
to  coal!  along  the  rocky  fliore  of  Arabia.  In  loofing  from  the  Syagrian  port,  they 
made  for  Pattala,  or  Pattallena,  near  Cana,  a town  of  the  Chatramotites.  In  the 
time  of  the  Romans,  they  went  from  the  fame  port  to  Zigerus,  a port  of  India, 
according  to  Pliny,  and  it  was  probably  known  in  the  time  of  the  Ptolemies.  The 
fituation  of  Zigerus  mentioned  only  by  Pliny  is  doubtful.  Strabo  fpeaks  of  the 
kingdom  of  Sigertis  beyond  Patala,  in  which  Schmidt  places  the  promontory  of 
Zigerus,  but  then  it  lies  too  much  to  the  fouth  to  be  reconciled  to  Pliny’s  words,  that 
this  was  the  neareft  courfe.  ** 

From  the  above  we  may  conclude;  that  the  Grecian  fhips  failed  to  the  mouths  of 
the  Indus,  and  the  neighbouring  ports,  but  whether  they  went  round  the  peninfula 
of  India,  to  the  ifland  Taprobanes,,  and  the  mouths  of  the  Ganges  admits  of  doubt. 
In  Strabo’s  time  very  few  made  that  voyage,  whence  it  was  fcarcely  common  under 
the  Ptolemies. ft 

For  the  commerce  from  the  eaftern  fhore  of  Egypt,  to  the  Nile,,  ports  were  fixed 
by  the  Egyptian,  kings,  among  which  Berenice  and  Myos  Hermos  were  diflinguifhed. 
Thefe  towns  were  at.  the  extremity  of  the  Red  Sea,  near  the  ifthmus,  from  whence 
merchandife  was  conveyed  by  the  fhorteft  way  to  the  Nile.  According  to  Strabo, 
the  ifthmus  was  between  Berenice  and  Coptus,  the  former  being  near  Myos  .Hermos, 
and  oppofite  to  Coptus,  but  modern  geographers  d’Anville,  Blairs,  and  others,  place 
Berenice  in  the  oppofite  extremity  of  Egypt,  and  in  the  fame  latitude  with  Svene. 
The  fabt.is  there  were  two  Berenices,  the  one  called  Berenice  Philadelphi,  of  which 
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Strabo  (peaks,  near  Myos  Hermos,  the  other  Berenice  Troglodytices,  to  the  Couth 
oppofite  Syene.  Goods  therefore  coming  from  India  were  landed  at  Myos  Hermos, 
or  Berenice  Philadelphi,  and  from  thence  were  conveyed  in  fix  or  feven  days  on 
camels  to  the  Nile,  on  which  they  were  embarked  in  (hips  and  carried  down  to 

Alexandria. 


XII.  On  the  Knowledge  which  the  Romans  had  of  India.  By  A.  H.  L.  Heeren. 

MUCH  light  has  been  thrown  on  this  fubjeft  by  three  works  lately  publifhed, 
the  one  in  Britain  by  Robertfon,  another  in  France  by  GofTelin,  a third  in  our 
own  country  by  Sprengel.*  There  are  dill  great  difficulties  attending  it,  for  the 
Romans  went  to  India  only  for  the  fake  of  commerce,  having  never  carried  their 
arms  into  that  country,  nor  undertaken  any  voyages  to  explore  it.  In  vain  then  do 
"■we  feelc  among  the  Romans  for  fuch  writers  as  Herodotus,  Cleoras,  Megafthenes, 
Daimachus,  and  others,  which  Greece  produced.  Our  remarks  mud  be  taken  from 
what  Mela,  Pliny,  Ptolemy,  and  Arrian,  have  gleaned  from  others,  and  left  upon 
this  lubjett. 

According  to  the  account  of  Mela,  the  eaftern  part  of  Afia  was  in  the  poffeffion  of 
three  nations,  the  Scythians,  Seres,  and  Indians.  The  Scythians,  diftinguiffied  by 
the  names  of  the  Androphagi  and  Sacae,  lived  to  the  north,  between  the  promontories 
called  the  Scythian  and  Tabis.  From  the  territories  of  the  Sacae  to  the  Tabis  are 
vaft  deferts.  At  this  promontory  begins  the  country  of  the  Seres,  reaching  to  the 
extremity  of  Mount  Taurus  and  the  eaftern  ocean.  Next  to  them  are  the  Indians, 
bounded  towards  the  north  by  the  Taurus,  and  its  extreme  promontory  Tamos  or 
Imaus.  At  the  fouthern  extremity  is  the  promontory  Colis.  Between  the  Indus  and 
Colis  is  the  Ganges,  defcending  from  Mount  Hcemodus,  and  emptying  itfelf  by  feven 
channels  into  the  Indian  Ocean.  The  Indus  takes  its  rife  in  the  mountain  Paropa- 

mifus,  and  empties  itfelf  into  the  fea  by  two  mouths,  at  a great  diftance  from  each 

other.  The  iflands  oppofite  to  the  continent  are  Chryfe,  near  the  Tamos,  in  the 
eaftern  fea,  Argyre  by  the  Ganges,  Tapobrane,  Patalene  by  the  mouths  of  the  Indus, 
and  the  iflands  of  the  fun.  Nyle,  famous  for  the  ancient  ftory  of  Bacchus,  is  the 
only  town  mentioned.  The  Palibothri  poffefs  the  country  from  the  Indus  to  the 
Ganges:  from  the  Ganges  to  the  promontory  Colis  are  blacks:  from  Colis  to  Cu- 
duni,  whether  a town  or  a mountain  it  is  not  known,  live  a people  naked.  Thefe 
are  the  chief  things  related  by  Mela  concerning  India;  of  which  he  has  given  a more 
accurate  account  than  Strabo,  though  much  is  grounded  only  on  conjedlure.  By  the 
Scythians  he  means  the  Monguls,  the  Sakce  lived  by  the  Jaxartes,  and  their  name 

(till  exifts  in  the  country  Sakita.  The  Androphagi  are  the  inhabitants  of  the  northern 

part  of  Afia.  Whether  by  the  Scythian  promontory  we  muft  underftand  Kamfchatka 
is  doubtful,  but  the  vaft  deferts  near  Serica  are  the  defert  Kobi,  called  Chamo  by  the 
Chinefe,  bounding  China  on  the  north,  and  Tabis  is  the  Corea.  Hence  the  Serica 
©f  Mela  is  to  be  put  in  the  northern  part  of  China,  though  it  comprehended  the 

whole 
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whole  of  the  Chinefe  empire,  whofe  limits  were  then  imknown.  Tamos  is  not  now 
to  be  pointed  out,  as  there  are  no  diftinguifhable  promontories  in  the  mountains  of 
Taurus  or  Imaus.  His  idea  of  India  was  falfe,  as  he  gives  it  a fouthern  and  eaftern 
fide,  placing  Colis  or  Cape  Comorin  in  the  point  of  the  angle.  His  iflands  Chryfe 
and  Argyre  are  clearly  fabulous,  and  his  iflands  of  the  Sun  are  to  be  found  on  the 
Malabar  coaft,  or  not  at  all.  His  account  of  the  inhabitants  is  fomewhat  clearer. 
The  Palibothri  are  the  fame  as  the  Prafii : the  blacks  were  a favage  race,  under  the 
name  of  Papuas  or  Haraforas,  whofe  pofterity  ftill  exifts  in  Sumatra,  and  the  adja- 
cent iflands : and  his  naked  people  on  the  eaftern  fhores,  are  the  fame  as  the  Siamefe 
and  Malays. 

Though  in  the  time  of  Pliny,  they  failed  dire&ly  from  the  Arabian  Gulph  to  the 
peninfula  of  India,  and  ambafladors  had  come  from  Taprobane  to  the  emperor  Clau- 
dius, the  knowledge  of  India  was  very  little  improved.  He  compiles  his  account 
from  Megafthenes,  Hipparchus,  and  others  among  the  Greeks,  Mela  and  Seneca 
among  the  Romans,  but  without  judgement  or  order.  According  to  him  the  Scy- 
thians poflefied  the  northern  parts  of  Afia,  between  whom  and  the  Seres  was  a vaft 
defert.  From  the  merchants  trading  with  the  latter  nation,  he  gives  the  names  of 
fome  rivers  Lanos,  Atianos,  Cambari,  and  Pfittaris,  with  thofe  of  the  promontory 
Chryfe,  and  bay  Cyrnaba.  Thefe  rivers  are  in  the  kingdom  of  Tangut,  bordering 
on  Chen-fi,  a weftern  province  of  China.  Lanos  is  the  prefent  Olan,  Atianos,  Aytan: 
Cambari  and  Pfitari  muft  be  the  Etzinie:  Chryfe  and  Cyrnaba  are  unknown,  but  the 
mention  of  the  bay  Cyrnaba  proves  that  Serica  was  fuppofed  at  that  time  to  be 
bounded  by  the  fea. 

Next  to  the  Seres  are  placed  the  Attacori  or  Attacorori,  on  whom  Amometus 
compofed  a book,  and  they  are  faid  to  live  lhut  up  by  hills  from  every  noxious 
blaft;.  from  whence  we  may  conclude  them  to  be  the  inhabitants  of  Thibet.  After 
the  Attacori  come  the  Phruri  and  Tachuri,  now  not  known.  Towards  the  weft,  in 
the  interior  of  Afia,  are  placed  the  Cafiri,  called  Anthrophagi,  without  doubt  the 
inhabitants  of  Cafhgar  or  Cafia. 

On  the  figure  of  India  he  gives  nothing  new,  and  his  account  of  the  nations  is  fo 
confufed,  that  it  is  impofiible  to  aflign  to  each  its  refpeftive  place.  Behind  Mount 
Emodus,  bounding  India  to  the  north,  are  the  Ifaci  and  Izygir  next  to  them  the 
Cofyri  and  Chifiotofagi ; the  former  are  to  be  looked  for  on  the  weftern  bank  of 
the  Indus,  in  the  regions  of  Iflaki  and  Ghizni ; of  the  latter  we  can  give  no  ac- 
count. Then  come  the  Maccocalingas  by  the  fea  of  Calinga,  and  above  them  are 
the  Mandei  and  Mallei ; the  latter  were  inhabitants  of  Moultan.  The  Maccocalingas 
are  reckoned  among  the  Brachmans,  a name  common  to  many  nations  between  the 
Ganges  and  Emodos,  and  traces  of  their  name  feem  to  exift  in  the  town  of  Callinger,-, 
in  the  kingdom  of  Oude,  near  Ahallabad.  The  Prafians,  whofe  capital  was  Pali- 
bothra,  are  faid  to  be  fuperior  to  all  the  other  nations  of  India.  By  the  mouth  of 
the  Ganges  are  placed  the  Gangaridte  Calingre,  to-be  traced  in  the  region  of  Gher- 
gong,  between  the  Ganges  and  Burrampooter.  Pliny  gives  a falfe  figure  to  the 
fouthern  fide  of  India,  fuppofing  it  to  run.  to  fome  extent  in  a ftraight  line.  Between 
the  Indus  and  Iomane,  in  the  land  of  Agemere,  are  placed  the  Cafii,  Cetroboni,  and 
Megallas.  Near  the  Indus  live,  furrounded  by  mountains  and  deferts,.  the  Chryfei, 
Afarg®,  Parafargas,  Dari,  and  Suras,  who  lived  therefore  between  the  Paropamifus 
and  the  deferts  feparating  Multan  and  Guzerat.  Towards  the  fouth,  within  ihe  pe- 

ninlula,- 
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■ninfula,  are  the  Maltacorae,  Singrs,  and  others  not  now  to  be  traced  out.  The  Afoni' 
may,  however,  be  mentioned,  whofe  capital  was  Bucephala,  built  by  Alexander,  near 
the  river  Accfine,  the  Taxillas,  with  their  town  Taxila,  the  modern  Attoch,  the 
Pencolaitas  and  Arfapolitae,  are  the  inhabitants  of  Pehkely  and  Afthagur. 

His  defcription  of  the  ifland  Taprobane  is  taken  from  the  accounts,  evidently  fa- 
bulous, given  by  the  ambafladors  to  Claudius.  What  they  faid  on  the  obfervacions 
of  the  flats,  does  not  agree  with  the  fituation  of  the  ifland ; and  their  aflertion  that 
one  of  its  fides  was  ten  thoufand  fladia  long,  is  equally  incredible.  We  can  fay  no- 
thing of  the  lake  Megifba,  and  the  two  rivers  Palasfimundus  and  Cydora,  as  the  in- 
terior parrs  of  Ceylon  have  not  been  fufficiently  explored. 

The  account  given  of  India  in  the  periplus  of  the  Red  Sea,  vulgarly  attributed  to 
Arrian,  is  much  more  accurate.  The  author  knew  its  true  figure,  and  that  its 
•fouthern  extremity  was  not  a ftraight  line : the  name  of  the  Decan  was  alfo  not  un- 
, known  to  him,  which  he  calls  Dachan,  and  the  coaft  is  flill  called  Dachan-abadey. 
He  begins  with  the  Indus,  which  he  calls  the  Sinth,  and  defcribes  the  Malabar  coaft 
in  a manner  eafily  to  be  followed.  There  are  feven  mouths  given  to  the  Indus,  the 
.middle,  now  called  Ritchel,  being  the  only  one  navigable.  On  this  was  fituated  the 
mart  Barbari,  or  Barbaricum,  in  the  interior  parts  Minnyara,  but  of  neither  do  any 
traces  remain.  Behind  the  Indus  is  the  bay  Eirinus,  now  the  gulph  of  Cutch,  above 
which  is  the  promontory  Barace,  now  called  Barce,  with  feven  iflands.  As  the  river 
Paddar  is  not  mentioned,  this  gulph  had  not  been  accurately  furveyed.  Three  thou- 
sand fladii  from  Barbaxi  was  the  town  and  river  Barygaza,  in  the  gulph  of  the  fame 
name,  evidently  from  the  diftance  the  gulph  of  Cambay,  and  Barygaza  is  the  prefent 
Beroach.  Two  rivers  run  into  this  bay  Mais,  now  Myhie,  and  Lamanus  now  Ner- 
buddah.  Going  eaftward  from  this  bay,  we  come  to  Ozene,  now  Ougein,  on  the 
river  Sepra,  which  runs  into  the  Nerbuddah.  Above  thefe  is  placed  Bucephala  and  the 
Baitrians,  from  whence  it  is  evident  that  the  interior  parts  were  known  only  by  report. 
The  fhore  from  the  bay  of  Barygaza  ftretches  out  in  a ftraight  line  to  the  fouth,  and 
the  country  is  called  Decan.  In  the  interior  are  two  famous  marts  Plutana,  twenty 
days  journey  fouth  of  Barygaza,  and  Tagara,  ten  days  diftanr  from  Plutana,  not  eafily 
acceftible,  from  the  hilly  nature  of  the  country.  Plutana  we  may  place  in  the  Go- 
daverv,  and  Tagara  is  the  ancient  Deoghir,  near  which  is  Aurangabad,  the  prefent 
capital  of  the  country.  The  hills  pointed  out  are  evidently  the  Ghauts.  Coafting 
along  from  Barygaza,  we  come  to  Atabarus,  Uppara,  and  Calliena,  the  modern 
Callian,  near  Bombay.  Mandragora  and  Melizigara  feem  to  remain  in  Mandgur  and 
Mayagoron.  The  ifland  Sefeforiana  with  others,  that  is  Salfette,  Bombay  and  the 
neighbouring  ifland,  is  faid  to  be  near  the  fhore.  Limyrica,  feven  thoufand  ftadia 
from  the  Indus,  and  confequently  four  thoufand  from  Barygaza,  is  the  territory  now 
called  Canara,  in  which  are  Tyndis,  Muziiis,  Nelcynda,  and  Baraze.  Muziris  is  the 
prefent  Merzee,  Tyndis  being  five  hundred  ftadia  to  the  north,  mull  be  Soonda.  The 
name  of  Nelcynda  is  loft*  but  as  it  is  as  many  ftadia  to  the  fouth  of  Muziris,  and 
a hundred  and  twenty  ftadia  from  the  fea,  near  the  river,  at  whofe  mouth  is  Barace, 
our  Barcelore,  Nelcynda  muft  have  been  near  Bedanore.  In  the  territory  of  Pan- 
fdionis  are  three  marts:  Colchi,  the  prefent;  Cochin  Balita,  perhaps  Ballia-got;  Co- 
mar, the  prefent  Cameran,  for  the  following  account  lcarce  allow  us  to  fuppofe  it 
Cape  Comorin.  On  the  three  towns  Camara,  Poduca,  and  Sopatma,  nothing  can 
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be  affirmed,  unlefs  Comar  is  Cape  Comorin,  and  then  Camera  may  be  the  modem 
Cameran.  Here  ends  the  weftern  fhore.  Turning  to  the  eaft,  we  come  to  Tapro- 
bane,  whofe  fituation  is  properly  defcribed  to  be  oppofite  Cape  Azania,  and  the  coun- 
try of  Mafadia,  now  called  Madura.  Defarena  feems  to  be  our  Tanjore,  beyond 
which  our  author’s  accounts  are  not  to  be  depended  on,  and  his  great  merit  confifts 
in  having  given  fo  good  a defcription  of  the  coaft  of  Malabar. 

After  the  excellent  comments  of  D’Anville  on  Ptolemy’s  account  of  India,  it  will 
be  unneceffary  to  add  much  here;  we  may  obferve,  however,  that  Ptolemy  was  mif- 
taken  in  the  pofition  of  the  interior  part  of  India,  as  he  places  the  mouths  of  the  Indus 
at  20°  lat.  inftead  of  250,  and  makes  it  extend  to  140  inftead  of  8°. 

On  the  parts  without  the  Ganges,  we  cannot  rely  entirely  on  D’Anville.  He  con- 
tends that  the  golden  Cherfonefus  is  the  peninlula  of  Malacca,  Cochinchina  the 
country  of  the  Sinae,  whofe  capital,  Thinae,  is  the  prefent  Thoan-Hoa.  The  Saba- 
racan  bay,  the  gulph  of  Martaban,  the  Perimulican,  the  ftrait  between  Malacca  and 
Sumatra,  and  the  great  bay,  the  gulph  of  Siam.  The  river  Daona,  the  Tanafferim, 
and  the  Serus,  a little  river  near  Thoan-Hoa.  But  this  account  depends  not  on 
aftronomical  obfervations,  nor  on  the  comparifon  of  name,  but  fimply  on  the  com- 
parifon  of  Ptolemy’s  map  of  the  golden  Cherfonefus,  with  the  modern  maps  of  Ma- 
lacca. Ptolemy  could  not  have  known  the  river  Dava,  and  the  river  Pegu  is  with- 
out any  grounds  made  to  be  the  Befynge.  Daonis,  according  to  Ptolemy,  went  into 
the  great  gulph,  and  is  confounded  with  the  Tanafferim,  which  flows  into  another. 
In  vain  we  look  for  Ptolemy’s  three  rivers  of  Cherfonefus  in  Malacca,  and  there  is 
no  trace  of  the  Serus  near  Thoan-Hoa. 

According  to  Goffelin,  Cherfonefus  is  Pegu,  the  land  of  the  Sinse,  Siam,  extend- 
ing to  Malacca,  whofe  capital  was  Thinae,  the  modern  Tanaferim,  with  its  port 
Mergi,  formerly  Caffinara.  Malacca,  Sumatra,  &c,  he  fuppofes  unknown  to  Pto- 
lemy. The  river  Befynga,  now  called  Aracan,  is  traced  in  the  ifland  Bering  at  its 
mouth.  The  Daona,  now  Dava,  has  its  name  preferved  in  the  neighbouring  town 
Dana-plu,  whofe  three  mouths  are  the  three  rivers  of  Cherfonefus.  The  Dorifcus 
is  the  Pegu,  the  Serus  near  Thinae,  the  Tanafferim.  The  bay  Sabaracus  is  now  that 
of  Botermango,  and  the  great  bay,  which  D’Anville  took  for  the  Sabaracan,  is  the 
Martabanus. 

The  opinion  of  Goffelin  feems  confirmed,  iff,  by  the  names.  Baracura  is  now 
called  Baracoon,  the  Befynga,  Beting,  Baraba,  Barabon ; the  name  of  Seri  exifts  in 
Siriam,  of  the  Sinas  in  Siam,  and  in  Tana-ferim,  i.  e.  the  people  of  Tanoe,  the  me- 
tropolis Thince. 

2.  The  defcription  of  places  agrees  with  that  given  by  Ptolemy.  The  Cherfo- 
nefus is  diftinguifhed  by  three  rivers.  Now  the  peninfula  of  Pegu  is  formed  by  the 
bay  of  the  Ganges  and  Martaban-,  and  in  it  are  three  rivers,  or  rather  three  branches 
of  the  Dava.  The  territory  of  the  Sinse  is  placed  towards  the  fouth,  and  an  unknown 
country  to  the  eaft;  the  Seres  to  the  north,  and  the  great  bay  to  the  weft;  all  which 
agree  with  Goffelin,  and  oppofe  D’Anville.  For  Siam  is  wafhed  by  the  fea  towards 
the  weft,  the  unknown  countries  are  Cambian  and  Cochinchina,  and  to  the  fouth 
Malacca.  But  if,  with  D’Anville,  we  make  Cochinchina  the  feat  of  the  Sinte,  how 
can  they  be  bounded  on  the  weft  by  the  fea,  and  on  the  eaft  by  land  ? The  tefti- 
mony  of  Marinus,  preferved  by  Ptolemy,  confirms  the  opinion  of  Goffelin,  for  they, 
he  fays,  who  went  from  Zaba,  i.  e.  Bragu,  to  Cattigara,  a part  of  Thince,  now  Mergi, 
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kept  a fouthern  courfe,  veering  a little  to  the  left,  which  mud  bring  them  to  Siam, 
not  Cochinchina. 

3.  The  latitude  of  Thinae,  given  by  Ptolemy,  if  the  paffage  is  corredl,  puts  an  end 
to  the  difpute.  The  longed  day  at  Thins  is  faid  to  be  12.  A. 47' ..30" , confequendy 
the  latitude  is  I3°-|,  which  agrees  with  the  fituation  of  the  prefent  Tanaferim.  But 
this  pafiage  is  doubtful,  as  Ptolemy  elfewhere  places  Thins  in  3°  latitude. 

Hence  we  may  afeertain  the  knowledge  which  the  Romans  had  of  India.  Begin- 
ning with  the  north-ead  of  Ada,  they  were  acquainted  with  Serica  or  Tongue,  to 
which  they  travelled  through  the  defert  Cobi,  and  became  confequendy  acquainted 
with  the  adjacent  country  of  China,  and  heard  fomething  of  the  Corea;  but  the  in- 
terior parts  of  China,  and  the  limits  of  Serica  were  unexplored  by  them.  The  coun- 
try between  China  and  India  was  unknown,  unlefs  the  Attacori  are  allowed  to  be  in- 
habitants of  Thibet.  They  were  better  acquainted  with  India  than  the  Greeks. 
Their  drips  coaded  along  Malabar,  and  failed  into  the  Ganges,  from  whence  they 
paffed  over  the  gulph  to  Pegu,  Siam,  and  Tanafferim,  on  the  borders  of  Malacca, 
but  it  is  not  probable  that  they  ever  failed  round  Malacca,  or  got  fo  far  as  China. 


XIII.  On  the  Vejliges  of  the  Religion  of  Zoroajler  among  Foreign  Nations.  Commentary  I. 
containing  Hijlorico-critical  Objervations*  concerning  Zoroajler y and  his.  Writings  and  Doc- 
trines. By  Tho.  Chr.  Ty.chsen. 

SECT.  I.  of  this  memoir  treats  on  the  age  and  country  of  Zoroader.  The  author 
declares  himlelf  of  the  opinion  of  thofe  who  fuppofe  Zoroader  to  have  been  a 
Mede,  and  to  have  founded  his  religion  before  the  time  of  Cyrus;  He  rejedls-  th‘e 
notion  of  his  having  lived  fo  late  as  the  reign  of  Darius  the  fon  of  Hydafpes,  for  the 
following  reafons.  1.  That  upon  this  fuppofition  it  is  impoflible  to  account  for  his 
being  referred  to  a period  fo  remote,  by  the  mod  ancient  authors,  as  well  as  for  the 
filence  of  Eferodotus  concerning  him,  who  mud  have  been  nearly  his  cotemporary. 
2.  That  this  opinion  entirely  depends  on  the  authority  of  fome  later  writers  who  re- 
prefent  Pythagoras  as  having  been  indrudted  in  magic  at  Babylon  by  fome  perfon  of 
a name  having  a remote  fimilarity  to  that  of  Zoroader,  none  but  Apuleius  affirming 
it  to  be  really  the  fame.  The  eadern  writers,  who fe  authority  is  cited  on  the  fubjerit, 
differ  from  each  other  fo  much  as  to  deferve  no  regard.  3.  From  the  confent  of  all 
oriental  writers,  the  religion  of  the  Magi  belonged  to  Media,  not- to  the  ancient  Per- 
dans,  among  whom  the  Magi  appear  to  have  been  drangers.  It  was  in  Media  and 
Baclriana-  that  Zoroader  eftabliffied  his  rites,  and  the  cotemporary  king  Gudafp  is  to 
be  fought  among  the  fove reigns  of  that- country,  before  it  came  under  the  dominion 
of  Cyrus.  4.  1 he  whole  feries  of  Keanidian  kings  recorded  by  the  oriental  writers 
is  fa  extremely  different  from  thofe  mentioned  by  the  neared  Hebrew  or  Greek 
writers,  that  the  feries  mud  be  a mere  fidlion,  or  elfe  it  mud  be  referred  to  the  king- 
dom of  the  Medes  and  the  eadern  regions  of  Perfia.  Foucher’s  opinion  that  the 
Gudafp  of  the  Zend  is  the  fame  with  Cyaxares  I.  king  of  the  Medes,  is  not  without 
probable  arguments  to  lupport  it.  5.  The  language  in  which  the  books  of  Zoroader 
were  written,,  widely  differs,  not  only  from  the  modern  Perdc,  but  from  the  ancient. 
It  is  more  probably  Median,  which  tongue  it  is  not  likely  that  Zoroader  would  have 
employed,  had  he  lived  in  the  flourifhing-  periods  of  the  Perfian  power. 
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With  refpedt  to  the  books  brought  from  India  by  Mr.  Anquetil  under  the  title  of 
Zoroafter’s,  this  writer  gives  the  following  reafons  for  believing  them  genuine.  In  their 
matter  they  agree  with  what  might  be  fuppofed  of  an  early  age.  1 he  language  and. 
mode  of  writing  are  evidently  of  the  moft  ancient  kinds.  As  it  is  certain  that  Zo- 
roafter left  writings  behind  him,  there  feems  no  more  reafon  to  doubt  that  thefe 
might  be  preferved  among  an  uninterrupted  facerdotal  order,  than  that  the  Jewifh 
fcriptures  might  from  a more  remote  period  be  fo  preferved.  The  modefty  of  the 
confeffion,  that  not  all  the  books  of  Zoroafter,  but  only  one  called  the  Vendidad , 
are  remaining,  does  not  look  like  impofture.  Its  pretenfions  to  authenticity  are  alfo 
confirmed  by  the  teftimony  of  Mafud,  a celebrated  writer  in  the  10th  century,  made 
public  by  Mr.  De  Guignes,  who  fays  that  one  book  only  of  the  Zendavefta  was 
preferved  and  read  by  the  Perfians  in  Segeftan,  the  fubjedt  of  which  correfponds 
with  that  of  this.  With  regard  to  the  other  liturgic  books  publifhed  by  Mr.  Anque- 
til, this  writer  fuppofes  that  they  may  contain  paffages  of  the  books  of  Zoroafter, 
but  that  they  were  compiled  by  the  Magi  for  the  purpofe  of  public  worfhip.  But 
though  he  thus  agrees  in  opinion  with  thofe  who  contend  for  the  antiquity  of  the 
Zendic  books,  he  thinks  that  an  accurate  knowledge  of  the  tenets  of  Zoroafter  can- 
not be  derived  from  them,  on  account  of  their  mutilated  ftate,  and  the  probability 
of  frequent  miftnterpretations. 

Sell.  II.  On  the  dodtrines  of  Zoroafter.  The  learned  are  divided  in  their  opinions 
concerning  what  he  taught  refpedting  deity.  Some  imagine  him  the  author  of  the 
fyftem  of  two  principles,  while  others  think  that  he  amended  the  ancient  dodtrine  of 
the  Magi  by  teaching  that  there  was  one  eternal  and  fupreme  being,  and  that  Oro- 
mazes  and  Ahrimanius  were  his  delegates  in  governing  this  world.  Our  author  con- 
ceives that  this  laft  opinion,  though  maintained  by  fome  of  thofe  wh,o  have  moft 
ftudied  the  point,  is  by  no  means  proved.  Ariftotle  is  the  firft  Greek  writer  who 
notices  the  dodtrine  of  the  Magi ; and  though  in  one  place  he  fays  that  they  ac- 
knowledged a good  firft  author  of  all  things,  yet  in  another  he  exprefsiy  affirms  that 
they  held  two  principles,  a good  and  a bad.  To  make  him  confident,  therefore,  he 
muft  underftand  his  firft  author  as  being  one  of  thefe  principles,  namely  the  good;  which 
is  the  perpetual  dodtrine  of  the  ancient  writings,  and  of  the  Zend.  Eduemus,  the  difciple 
of  Ariftotle,  fays  that  the  Magi  taught  a good  deity  and  a demon,  both  fprung  from 
the  intelligible  and  compound  world,  which  fome  called  time,  others  place.  Here 
this  firft  principle  is  defcribed  as  void  of  an  intelligent  nature.  Theopompus  in 
Plutarch  relates  the  opinion  of  a long  conteft  exifting  between  the  two  principles,  to 
terminate  in  the  vidtory  of  the  good  one,  after  which  the  human  race  will  be  pure  and 
happy ; and  the  good  being,  or  Oromazes,  will  repofe  a while,  as  having  no  adver- 
fary  remaining.  This  was  the  fyftem  of  Zoroafter,  and  only  implies  a fuperiority  of 
the  good  over  the  bad  principle.  The  writers  who  fpeak  of  the  religion  of 
Zoroafter  as  reftored  under  the  Saflanidse,  reprefent  its  dodtrines  in  a fimilar  manner. 
The  writings  of  the  Zend  itfelf,  properly  confidered,  reprefent  no  intelligent  being 
prior  or  fuperior  to  Oromazes  ; for  their  Zarva  is  only  a perfonification  of  eternity. 
From  them,  the  dodtrine  of  Zoroafter  appears  to  have  been,  that  there  was  a double 
principle  of  things,  a good  and  a bad,  the  firft  called  Oromazes,  the  latter  Ahrima- 
nius ; the  firft  fymbolically  reprefented  as  in  light,  the  latter  in  darknefs — that  thefe, 
produced  from  infinity  of  time,  or  Zarva,  were  eternal ; and  therefore  the  evil 
being  was  nor  created  by  the  good  ; but  whether  they  were  co-eternal,  is  not  de- 
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termined.  It  only  appears,  that  Oromazes  was  the  chief  deity,  the  only  and  original 
author  of  all  good  things,  much  fuperior  to  Ahrimanius,  and  therefore  only  to  be 
worfhipped.  The  power  of  Ahrimanius,  the  author  of  all  moral  and  phyfical  evil, 
will  one  day  be  deftroyed,  and  all  the  works  of  Oromazes  be  reftored  to  their  priftine 
purity.  From  fome  obfcurity  in  the  enunciation  of  the  tenets  of  Zoroafter,  and  the 
want  of  accurate  ideas  at  fo  early  a period,  it  happened  that  a great  many  different 
fects  arofe,  who  expounded  his  doctrine  differently.  Thefe  variations  have  chiefly 
turned  upon  the  interpretation  of  the  Zarva,  or  infinite  time,  which  was  faid  to  give 
exiftence  to  Oromazes  and  Ahrimanius,  and  which  feveral,  efpecially  after  the  pre- 
valence of  Mahomedanifm  in  thofe  regions,  reprefented  as  a fupreme  intelligent 
caufe. 

With  refpect  to  created  beings,  according  to  Zoroafter,  there  was  a double  feries 
of  them,  intellectual  and  corporeal,  which  were  good  or  bad  as  generated  from  the 
good  or  bad  principle.  Oromazes  firft  produced  fix  immortals  (Amfchafpand)  tOi 
to  which  Ahrimanius  oppofed  as  many  evil  geniufes.  The  firft  next  created  24- 
geniufes  of  an  inferior  order,  (Ized),  prefiding  over  the  months  and  days  ; and  then  ' 
an  infinite  number  of  human  fouls  (Ferv.er).  Ahrimanius  on  the  other  hand  pro- 
duced a great  multitude  of  evil  geniufes.  1 his  is  the  double  order  of  the  intellectual* 
world.  After  Oromazes  had  reigned  alone  in  this  world  for.  3000  years,  he  pro- 
ceeded to  form  corporeal  things,  the  elements,  trees,  animals,  man,  at  certain  inter- 
vals ; and  in  this  world,  as  yet  pure,  he  reigned  alone  3000  years  more.  In  the  7th* 
millenary,  Ahrimanius,  who  as  yet  had  remained  with  his  geniufes  in  darknefs,  began 
to  infet  the  world.  The  firft  animals  fent  on  the  earth,  the  primigenial  bulk  and 
man  fprung  from  him,  being  overthrown  and  killed  by  Ahrimanius,  gave  rife  to  men, 
animals,  and -plants.  From  this  period  begins  the  conflit  of  light  and  darknefs,  or 
of  the  two  principles,  which  is  to  continue  6000  years-  For  3000  years  the  empire 
will  be  divided;  for  3000  more  Ahrimanius  will  be  fuperior  ; till  the  fpace  of  12000 
years  being  completed,  all  evil  fhall  be  at  an  end,  the  dead  fhall  rife,  and  all  things  be 
reftored  to  their  priftine  purity.  Oromazes  is  faid  to  have  produced  all  things  by  his 
word  (Honover),  of  which  wonderful  things  are  related  in  the  Zend ; as,  that  he 
continually  meditated  and  pronounced  it  during  creation  ; that  it  was  prior  to  the 
elements  and  to  bad  geniufes : a foul  is  alfo  attributed  to  it,  and  prayers  addrefied' 
to  it.  But  this  feems  to  fignify  no  more  than,  as  its  name  imports,  the  will  of  Oro- 
mazes in  forming  the  world,  perfonified  by  Zoroafter,  in  order  to  give  his  religion  a 
more  divine  fantion  ; though  from  the  manner  in  which  it  is  fpoken  of,  it  is  not 
furprizing  that  latter  interpreters  have  regarded  it  as  a fubftance. 

Similar  fubtleties  are  entertained  concerning  the  elements  fire,  water,  and  light, 
which  being  faid  in  the  Zendic  books  to  have  added  from  the  beginning,  it  has  been 
thought  that  Zoroafter  confidered  them  as  primigenial — a production  of  infinite  time 
or  the  fupreme  being,  of  a lublime  and  divine  nature,  containing  the  origin  of  all 
things — that  fire  was  the  malculine  or  active  principle,  water  the  feminine  or 
paffive,  and  light  a neuter  proceeding  from  their  conjunction — that  from  this  Oro- 
mazes was  formed,  who  created  another  firft  fire  and  water,  whence  geniufes  of  a 
mafeuline  and  feminine  nature  were  produced.  Thefe  and  other  myftical  opi- 
nions feem  to  have  no  foundation  in  the  original  books,  but  to  have  proceeded  from 
later  fophifts.  There  are,  indeed,  in  the  Zendic  writings  extravagant  praifes  of  fire 
and  water  expreffed  in  the  mythologic  ftyle  of  the  Eaft ; but  they  are  every  where 
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reprefented  as  the  gifts  of  Oromazes.  One  pafifage,  indeed,  adduced  by'Anquetil, 
in  which  fire  is  called  the  primeval  agent,  and  the  principle  of  union  between  Oro- 
mazes and  eternity,  feems  to  involve  fome  fublimer  notion  of  the  eternal  fire. 

The  fum  of  the  religious  dogmas  of  Zoroafter  is  this  : that  Oromazes  or  the  good 
being  is  the  author  of  all  that  is  good  and  pure ; that  he  is  to  be  worfhipped  by  pu- 
rity of  mind,  fpeech  and  aftions,  and  that  the  good  geniufes  and  all- elements  pro- 
duced by  him  are  to  be  held  facred  : that  Ahrimanius,  on  the  contrary,  and  his  works 
and  geniufes,,  are  to  be  fhunned,  hated,  and  combated,  in  order  to  promote  the  vic- 
tory of  good  over  evil.  The  fouls  of  good  men  after  death  will  pafs  over  the  bridge 
Tfchinevad  to  the  happy  feats  of  the  Gods;  thofe  of  the  wicked  will  be  thruft  down 
Oo  hell ; till  the  courfe  of  ages  being  ended,  the  dead  will  rife  again,  and  Ahri- 
manius being  entirely  fubdued,  the  world  will  be  converted  into  a pure  habitation  of 
pure  men.  The  Bundehefclvadds,  that  bad  men  and  demons  will  be  converted  and 
made  finally  happy,  which  opinion  however,  does  not  well  agree  with  the  do&rines 
related  by  Plutarch  and  Theopompus. 

With  refpedt  to  the  origin  of  Zoroafter’s  dodrines,  and  the  manner  in  which  he 
accommodated  his  new  religion  to  the  notions  received  among  his  countrymen,  this 
writer  obferves,  firft,  that  the  fundamental  principle  of  good  and  bad  demons  or 
geniufes,  is  found  among  almoft  all  rude  nations,  who  account  for  all  the  natural 
appearances,  the  caufes  of  which  they’ are  ignorant  of,-  by  its  means.  Light  and 
darknefs,  too,  have  been  from  the  molt  ancient  times  applied  to  denote  the  oppofite 
qualities  of  purity,  felicity  and  truth,  and  of  impurity  and  mifery.  Thefe  original 
notions  Zoroafter  framed  into  a mythological  fyftem,  in  which  the  fcale  or  gradation 
of  deities  was  deduced  from  the  form  of  the  Afiatic  empire,  adminiftered  by  fubor- 
dinate  rulers  over  particular  provinces.  The  twelve  millenaries  of  years  in  his  period 
of  conflibt  between  the  two  principles  was  derived  from  the  twelve  figns  of  the 
Zodiac.-  The  idea  of  the  feven  immortals,  or  Amfchapands,  viz.  Oromazes  with 
his  fix  attendant  Gods,  is  not  fo  eafily  traced,  and  a variety  of  explanations  have 
been  given  of  it.  On  the  whole,  it  is  probable  that  they  refer  to  the  divine  virtues, 
and  that  their  number  is  derived  from  that  of  the  planets.  The  other  deities  are 
taken  from  the  elements  and  parts  of  nature.  The  notion  of  ideas  or  fouls  called 
ferver , attributed  to  all  animated  beings,  and  to  Oromazes  himfelf,  is  drawn  from 
the  opinion  of  the  immortality  and  pre-exiftence  of  the  human  foul;  and  feems  only- 
a translation  of  the  human  nature  to  fuperior  beings.-  The  primigenial  bull  was  pro- 
bably a fable  adopted  from  the  ancient  religion  of  an  agricultural  people,  by  whom 
that  animal  was  held  in  high  veneration,  and  made  a fymbol  of  fruitfulnefs.  Various 
other  figments,  as  that  of  the  divine  Horn,  the  original  author  of  his  religion,  of  the 
demons  coming  from  the  north,  of  mount  Albors,  the  navel  of  the  world,  &c. 
feem  much  more  probably  derived  from  ancient  opinions  and  adopted  by  Zoroafter,. 
in  order  to  conciliate  the  minds  of  the  vulgar,  than  invented  by  him  as  a cover  for 
philofophical  notions.  His  own  peculiar  dodrines  appear  to  have  been  thofe  of  the 
two  principles,  a future  ftate  of  rewards  and  punifhments,  the  refurredlion  of . the 
dead,,  and  the  final  reftcration  of  ail . things.. 
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XIV.  On  the  Coins  of  the  AJmonaans.  By  Thom.  Chr.  Tychsen. 

The  difjpute  on  the  antiquity  of  the  Samaritan  coins  is  well  known  in  the  li- 
terary world.  By  fome  they  are  fuppofed  to  belong  to  the  moft  ancient  kings 
of  Ifrael,  by  others  to  the  Samaritans,  by  a third  clafs  to  the  Afmonreans.  On  the 
other  fide  it  is  faid,  that  the  Hebrews  did  not  ufe  coins,  and  that  the  Hebrew  letters 
now  in  ufe  are  the  ancient  charadler,  and  the  infcriptions  on  the  coins  are  Samaritan. 
The  intention  of  this  paper  is  to  make  fome  remarks  on  thefe  coins,  which  have 
been  the  caufe  of  fo  much  controverfy.  • 

The  coins  allowed  on  all  fides  to  be  genuine,  are  thofe  of  Joannes  Hyrcanus, 
Alexander  Jannasus,  and  Antigonus. 

I.  The  coins  of  Joannes  Hyrcanus  have  on  one  fide  an  infcription,  included  in  a 
crown  of  laurel;  on  the  other  a double  cornucopia,  with  a poppy  between.  Thefe 
are  delineated  by  Bayer.*  No.  II.  III.  IV.  V.  VI.  VII.  The  infcription  is, 
tWtf  I an  DiTD  I nan  3 an  I TP  Jehochanan  the  prieft  and  prince.  Bayer’s  fuppo- 
fition,  that  an  either  belongs  to  the  name,  or  is  the  particle  an,  will  hardly  be  allowed, 
and  it  feems  to  be  the  fault  of  the  engraver,  who  wrote  an  for  m in  the  following 
word. 

In  No.  III.  firft  published  by  Reland,f  but  ill  delineated,  the  whole  cannot  be 

read,  though  the  name  fufficiently  appears ]mm  . . . anan  aamm  The  fame 

name  is  on  No.  IV. 

No.  V.  an  an  33  FTP  Jochanan  the  high  prieft. 

No.  VI.  VII.  are  very  ill  delineated,  but  the  infcription  feems  to  be. 

No.  VI.  mm  *?  "ian  pan  33mm 
No.  VII.  mm  | ‘aian  inm  | aamm 

Swinton,  and  others,  read  amm,  and  his  aftociates,  Barthelemy  makes  out  fp  aim 
ytAfAx™.  But  as  the  word,  occurs  with  a 1 in  the  coins  of  Alexander  Jannsus,  the 
conjedture  of  Swinton  feems  the  moft  probable. 

II.  Whether  there  are  any  coins  of  Alexander  Jannaeus  in  exiftence  is  ftill  matter 
of  doubt,  but  they  are  of  two  forts.  Some  like  the  former  wnth  this  infcription, 
n mm  ‘nan  anDn  or  more  fully  ..  mm  ^an  aman  anatm  Jonathan  the  high 

prieft  and  his  aftociates.  § The  n and  j refemble  the  common  forms,  and  prove  that 
the  prefent  mode  of  writing  was  then  in  ufe. 

1 he  infcriptions  of  the  other  coins  are  in  two  languages.  On  the  one  fide  is  a 
wheel,  with  the  words  (3c*<nAsw?  AA iZuvopu.**  Barthelemy  faw  in  feveral  Samaritan  let- 
ters, with  the  name  of  Jonathan;  and  in  his  third  letter  to  the  editors  of  the  Journal 
des  f^avans,  one  is  defcribed  with  the  infcription  ‘j'ann  anaim  on  one  fide,  and 
fWiAEw?  A\i£ca/2pis  on  the  other.  According  to  Barthelemy,  this  Alexander  was  king 
of  Syria,  furnamed  Balam,  the  fucceflbr  of  Demetrius  Soter,  and  Jonathan  the  fon 
of  Matathias,  predecefior  of  Simon.  But  as  this  Jonathan  never  bore  the  tide  of 
king,  which  was  firft  affiimed,  according  to  Jofephus,-j"|-  by  Judas  Ariftobulus,  or  ac- 
cording to  Strabo,  by  his  fucceflbr  Alexander  Janmcus,  it  is  clear  that  the  coin 
muft  belong  to  one  of  them,  or  to  one  of  the  Afmonrean  family.  As  there  was 
not  any  king  of  Syria  after  Alexander  the  Second,  the  cotemporary  of  John  Hyr- 
canus, 

* De  numis  Ilebr.  Sam.  p.  190. 

+ Diff.  de  Num.  Iteb.  ad  p.  119,  apud  Hauberum  Nachn’cht  von  den  jiidifc’ner  Miinzen,  No.  27. 

1 Mem  de  lac  des  Infer.  T.  XXIV.  p.  60.  * § Bayer,  p.  190,  No.  1.  Hauber.  No.  2 6. 

**  Reland.  p.  6.  diff.  de  N.  Hebr.  FraelichiuB.  Ann.  Reg.  Syriae.  Tab.  IX.  35. 
if  Ant.  XIII.  11.  ++  L.  XVI.  c.  17. 


ON  THE  COINS  OF  THE  ASMON.EANS. 


33 


canu's,  bv  the  name  of  Alexander,  this  name  mull  refer  to  a king  of  Judea,  who  in- 
fcribed  on  the  coin  both  his  Greek  and  Hebrew  name.  This  king  muft  have  been 
Alexander  Jannasus;  for,  though  it  is  not  certain  that  his  name  was  alfo  Jonathan,  it 
is  well  known  that  the  Jews  had  at  that  time  very  commonly  a double  name.  Thus, 
in  the  Afmonasan  family,''  Ariftobulus  was  called  Judas,  and  Alexandra,  Salome.  * 
It  is  to  be  obferved  here,  that  the  coins  having  a vine-fcaik  with  a bunch  of  grapes, 
and  an  urn,  fuppofed  to  be  thofe  of  Alexander  Jannasus,  belong  to  Herod  or  Philip. -f 

III.  The  coins  of  Antigonus,  the  fon  of  Ariftobulus,  have  on  one  fide  a laurel 
crown,  with  the  inlcription  on  the  margin,  or  furface,  Afliyovs  on  the  other 

fide  a cornucopia,  with  a pendant  band,  or  a double  cornucopia,  as  in  the  coins 
already  defcribed,  with  an  infcription  around  in  Samaritan  letters,  in  which  may  be 
traced  the  words  n *711  3513  As  ^ Antigonus  was  the  only  one  of  the 

name  who  bore  the  titles  of  prieft  and  king,  the  coins  can  be  referred  to  him  alone. 

Thefe.  coins  bear  a great  refemblance  to  thole  of  the  Seleucidas.  The  cornucopia 
is  feen  in  the  coins  of  Demetrius  Soter,  and  'Nicator,  and.  the  poppy  in  thofe  of 
Cleopatra.**  Hence  it  appears  that  the  Jews  imitated  the  Syrians  in  their  coinage, 
and  the  coins  of  Phoenicia  prove  that  double  infcriptions  were  ufed  by  the  furround- 
ing nations. 

If  the  ftatement  above  is  allowed,  the  argument  that  the  Jews  never  coined  money, 
and  that  thefe  fuppofed  to  belong  to  Simon  are  forgeries  of  later  times,  falls  to  the 
ground ; and  as  the  neareft  fuccefibrs  of  Simon  coined,  it  it  probable  that  he  made 
ufe  of  the  fame  privilege. 

The  other  objection,  that  the  letters  in  the  fhekels  and  coins  of  Simon  are  not 
ancient  Hebrew  characters,  but  taken  from  the  alphabets  of  Thefeus  and  Poftellus, 
is  alfo  of  no  weight,  fince  we  have  here  coins  of  the  fame  family,  and  with  letters  of 
a fimilar  character.. 

Little  can  be  deduced  front  the  hiftorical  teftimonies  in  this  difpute  on  the  coins 
of  Simon..  It  feems  clear  from  the  noted  place  in  Maccabees, that  the  power  of 
coining  money  was  granted  to  Simon,  and  the  authority  of  the  Syriac  verfion  cannot 
be  produced  againft  it,  fince  the  learned  allow,  that  the  Syriac  verfion  was  taken 
from  this  Greek  text,  and  from  mifunderftanding  the  Greek  words  .a  different  lenfe 
was  extraCled;  But,  without  dwelling  on  this  text,  whether  the  right  of  coining  was 
then  firft  granted  or  confirmed  to  Simon,  it  is  probable  that  he  made  ufe  of  the  pri- 
vilege. 

On  the  teftimony  of  Joiephus,  o Ss  cncAcc  vo^ic^ix,  Efipxiuv  cov  cMi 
t i(r<Tccpxc,  it  maybe  obferved  that  vo(M<r^x  can  refer  only  to  coinage.  J.j  Joiephus 
errs  in  comparing  this  coin  with  the  attic  tetradrachm,  fmce  he  is  fpeak'ing  of  the 
Mofaical  age,  in  which  there  were  not  any  coins : but  it  was  natural  for  him  to  ufe 
the  language  of  his  own  times,  in  which  the  poll-tax  was  paid  in  coined  fhekels.; 
and  all  diat  can  be  gathered  from  this  place  is,  that  in  the  time  of.  Jofephus  there 
was  a Jewifh  coin  equal  to  the  attic  tetradrachm.. 

E tit 

*'  Jof.  Ant.  XX.  10.  XIII.  12.  Mem.  de  lac.  des  infer.  T.  XXIV.  p.  Go.- 

+ Bayer,  c.  IX.  Bouteroue.  Recherch.  fur  quelq.  rnedail.  p.  24. 

f Frolrch  Ann.  reg.  Syr.  Tab.  II.  3.  Reland.  Did.  V.  p.  183.  Barthelem.  p.  52.  Haulier.  N6.  30. 
31.  3.2.  Pellerin.  Sup.pl.  Tom.  IV.  p.  119.  n jnan  nmro.  in  Com.  T.  VIII.  p.  128. 

**  Frolich  Tab.  VIII.  22.  X.  2,  XII.  13.  14.  16.  X.  18.  19,  XI.  1.  23.  XII.  a.  XIII.-  s» 

H 1.  Mate.  XV.  6.  XX  Antiq.  III.  c.  .8.  ^ 2. 
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But  there  is  no' need  of  hiftorical  arguments;  the  antiquity  and  credit  of  fcarce 
any  other  ancient  coins  are  better  eftablifhed.  In  the  thirteenth  century,  Mofes 
Nachmanides  mentions  a iliekel  feen  by  him  at  Acco,  in  Paleftine,  at  a time  when 
there  was  not  any  fearch  made  after  Jewilh  coins.  Many  were  alfo  brought  out  of 
the  Eaft.  Poftellus  declares,  that  fimilar  coins  were  frequently  dug  out  of  the  ruins 
of  Jerufalem.  The  Wildian  coins,  deferibed  by  Reland,  were  brought  out  of  Syria, 
and  not  fold  for  the  fake  of  gain:  the  two  filver,  and  three  gold  ones,  of  Bayer,  were 
brought  either  from  Jerufalem  or  Paleftine.  Elias  Scheidiacus  brought  three  gold 
ones  from  Aleppo.*  It  is  abfurd,  therefore,  to  fuppofe  that  they  were  all  forged  in 
I taly,  unlefs  we  can  imagine  that  the  artifts  fent  their  workmanfhip  into  the  Eaft:,  to 
be  brought  back  and  fold  at  a low  price  in  Europe. 

Befides,  thele  coins.,  which  have  the  marks  of  antiquity,  are  very  fcarce.  • Bayer 
poftefted  only  forty,  gained  from  the  collections  of  his  numerous  friends ; and  in  the 
ample  repofttory  of  the  king  of  France  there  are  only  eighty.  In  Germany,  Sa- 
maritan coins  abound,  but  they  are  in  general  fpurious. 

But  the  appearance  of  the  coins  proves  their  antiquity.  They  are  ftamped,  not 
eaft ; the  inferiptions  and  fymbols  agree  with  the  age  and  manners  of  the  nation. 
The  letters  are  not  like  the  Samaritan  character  in  books,  nor  like  thofe  of  the 
Phoenician  coins,  but  though  more  Ample,  like  thofe  in  the  coins  of  the  later  Af- 
monjeans.  The  fymbols,  though  to  be  found  in  the  coins  of  the  Seleucidas,  agree  with 
the  fertility  of  Paleftine,  the  facred  rites,  and  hiftory  of  the  nation.  The  coins  of 
Antiochus  the  Great  have  the  palm,  thofe  of  Antiochus  Epiphanus  the  vafe ; thofe  of 
Seleucus  IV.  the  lyre. 

From  thefe  arguments,  and  the  authority  of  Spanheim,  Reland,  Bayer  and  Bar- 
thelemy,  who  had  leen  the  genuine  coins  of  Simon,  we  may  fafely  affirm  that  there  are 
coins  of  Simon,  with  the  genuine  marks  of  antiquity  on  them.  The  difficulties  from 
the  chronology,  the  variety  of  characters  or  weight,  cannot  deftroy  their  authenticity, 
lince  they  are  common  to  other  coins,  and  a proof  that  they  could  not  come  from 
the  magazine  ot  a fingle  forger.  As  to  the  filence  of  writers,  though  it  appears  clear, 
that  Jolephus  refers  to  thefe  coins,  the  fame  argument  would  at  one  blow  deftroy 
almoft  all  our  ancient  coins. 

But  it  mull  be  allowed,  that  many  coins  going  under  the  name  of  Simon,  are 
Ipurious,  and  perhaps,  ftnee  the  credit  of  the  Hebrew  ftiekel  was  eftablifhed  by  Pof- 
tillus  and  Arias  Montanus,  there  have  been  more  forgeries  in  this  than  any  other 
branch  of  ancient  coinage.  Some  have  modern  Hebrew  characters,  being  firft  eaft 
and  then  worked  with  a graving  tool.  They  are  to  be  found  every  where,  being 
chiefly  of  filver,  of  confiderable  dimenfions,  and  very  much  alike.  Thefe  were 
forged  by  Jews,  as  were  alfo  the  coins  bearing  the  names  of  Mofes,  David,  and 
Abraham,  taking  from  the  Talmud,  though  the  inferiptions  ria1?^  TTF  and  itmp  my 
D!?OTY>  laid  to  exift  in  the  coins  of  David,  might  belong  to  the  fhekels.J; 

Another  numerous  clafs  of  fpurious  coins  has  Samaritan  inferiptions,  fome  refem- 
bling  the  genuine  ones  fo  as  to  deceive  the  inexperienced,  others  betray  the  fraud  by 
.the  unfkilful  manner  in  which  they  were  eaft.  Hence  it  is  probable  that  fome  were 
forged  for  the  fake  of  gain,  others  were  copies  taken  for  the  ufe  of  the  learned. § 

Thefe 

* De  numis  Hebraeo-Sam.  47.  & Vindic.  p.  33.  39. 

+ Frolich  Tab,  VI.  16.  T.  XII.  13.  XIII.  35!  XI.  12.  Tab.  VI.  4. 

J Baba  Kama.  fql.  97.  Wa°enfeil  ad  Sota,  p.  574.  ^ Curieufe  Bibliotb.  T.  II.  p.  356. 
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Thefe  coins  from  the  fcarcity  of  genuine  ones  are  the  mod  common  in  Germany, 
and  hence  it  is  not  to  be  wondered  at  that  Schlaeger,  and  others,  who  had  never 
feen  any  genuine  Samaritan  coins,  fhould  confider-  them  all  as  fpurious ; and  Bayer 
runs  into  the  other  extreme,  in  affirming  that  he  never  met  with  a fpurious  coin, 
having  Samaritan  characters  ; but  he  afterwards  filently  retraces  this  error,  by  men- 
tioning two  fpurious  ones.  J 

A particular  clafs  of  Jewiffi  coins  is  made  from  the  reftamped  filver  denarii  of 
Trajan,  on  which  is  a character  fimilar  to  that  of  the  Afmonoean  coins,  though  there 
are  traces  of  the  Roman  infcription  and  imperial  figure  ftill  vifible.  On  the  one 
fide  is  a bunch  of  grapes  with  the  remains  of  the  name  pyQ'tf;  on  the  other  fide  a lyre 
or  a palm  tree  or  two  pillars,  with  the  letters  rmnh,  for  the  deliverance  of 

Jerufalem.  Henrion  § firft  mentioned  this  coin,  Woide^f  defcribes  two  in  Hunter’s 
colletion,  and  Barthelemy,  a fourth  in  the  letter  already  quoted. 

From  thefe  coins  Henrion  has  framed  the  ftrange  hypothefis,  that  all  the  Sama- 
ritan coins  having  the  name  of  Simon,  belong  to  Simon  Barchochebas.  Baithelemy 
fupports  this  opinion,  ift.  Becaufe  the  coins  being  reftamped  muft  be  later  than  the 
time  of  Trajan,  i.  Barchochebas  gave  liberty  to  Jerufalem.  3.  He  coined  money. 
But  againft  thele  arguments  it  may  be  urged,  that  Barchochebas  does  not  appear  to 
have  had  the  name  of  Simon.  It  is  doubtful  whether  he  coined  money,  and  Sca- 
liger’s  aflertion,  Verum  ejus  nomen  hOro  and  It'D  quomodo  vocata  eft  pecunia  ejus 
nomine  cufa,  is  gratuitous.  ||  Laftly,  it  is  not  true  that  Jerufalem  was  delivered  by 
Barchochebas,  for  Jerufalem  was  deftroyed  before  his  rebellion,  the  Jews  were  en- 
tirely baniffied  from  the  new  city  Mila,  Capitolina,  and  Bitthera  not  Jerufalem  was 
the  feat  of  the  war. 

Barthelemy  however  fuppofes,  that  the  coins  attributed  to  Simon  are  of  two  forts, 
the  more  elegant  are  to  be  referred  to  Simon  Macchabteus,  the  others  with  inverted 
and  deformed  letters  belong  to  the  age  of  Barchocab,  in  whofe  time  the  artifts  were 
not  fo  well  acquainted  with  the  ancient  Samaritan  letter.  But  why  fhould  Simon  at 
the  beginning  of  the  Jewiffi  coinage  have  the  moft  elegant  coins  ? It  is  extraordinary, 
that  the  coins  of  Trajan  are  the  only  ones  reftamped  with  a Jewifh  cnarater  : but  we 
may  beft  account  for  this,  perhaps,  by  fuppofing  that  as  thefe  coins  are  very  numerous, 
fome  forger  ufed  them  in  preference  to  any  others. 


XV.  A Difquifition  whether  the  origin  of  the  Ruffians , Poles,  and  other  Sclavonian  Nations 
can  he  deduced  from  the  Get a,  or  Dacians.  By  J.  Christ.  Gatterer. 

HE  origin  of  the  Slaves  or  Sclavonians  is  a fubjet  buried  in  deep  obfcurity.  It 
Jp  can  fcarcely  be  doubted  that  they  were  a people  indigenous  to  Europe,  in  the 
fame  fenJc  in  which  all  the  other  principal  nations  of  Europe  are  reckoned  fo.  Their 
name  indeed  appears  in  no  writer  before  the  fixth  century,  but  it  might  lie  concealed 
under  a foreign  appellation,  as  that  of  many  others  has  done.  Jornandes  who  firft 
mentions  them,  fays  that  they  fell  under  the  dominion  of  Ermanaric  king  of  the 
Goths  between  A.  D.  335  and  368.  This  king  poffefled  all  Sarmatia  and  Dacia; 
in  one  of  thefe  countries,  therefore,  the  Sclavonian  nation  muft  have  lain  concealed: 
Vol.  II.  Part  I.  E It 

+ De  num  Sam.  p.  51.  Vindic.  p.  49,  § Memoires  de  1’Academie  des  infer.  T.  III.  p.  198, 

*S  App.  ad  Bayerium  de  num.  Hebr.  Sam,  [j  Ad  Eufebii  Chronicon.  p.216. 
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It  is  among  the  Dacians,  whole  country  lay  between  the  Teifs  and  Dniefter,  that  this 
writer  makes  his  fearch.  From  paflages  of  Jornandes  and  Procopius,  he  draws  the 
following  fadls.  i.  The  whole  nation  of  Slavi  was  in  the  6th  century  divided  into 
two  tribes,  the  Sclaveni  and  Ants,  or  into  three,  if  the  Venedi  or  Winids  are  to 
be  accounted  as  feparate  from  the  Sclaveni.  2.  The  Sclaveni  properly  fo  called  in- 
habited from  the  eaftern  limit  of  Pannonia  to  the  Dniefter.  To  the  fouth  they  ap- 
proached the  Danube,  but  did  not  reach  it.  To  the  north  they  were  bounded  by 
the  Carpathian  chain,  3.  The  Venedi,  a very  numerous  tribe,  inhabited  a vaft  tradl 
from  the  northern  fide  of  the  Carpathian  chain  to  the  fource  of  the  Viftula.  4.  The 
Ants  were  inclofed  between  the  rivers  Dniefter  and  Dnieper,  extending  northwards 
towards  the  Euxine  Sea.  The  writer  now  propofes,  as  his  fubjedt,  to  enquire,  whe- 
ther the  Gets  or  Dacians  of  thefe  times  poflefied  the  very  fame  fettlements  with  th^ 
Slavi,  and  were  only  diftinguifhed  from  them  by  name  ? For  this  purpole  he  thinks 
it  neceflary  to  trace  the  hiftory  of  thofe  people  from  the  time  of  Herodotus  through 
all  fucceeding  ages,  and  in  all  places.  We  do  not  think  it  requifite  for  us  to  accom- 
pany him  clofely  in  this  progrefs  through  the  works  of  well  known  hiftorians.  It 
will  be  fufficient  to  point  out  the  chief  refults. 

The  Gets,  firft  known  as  inhabitants  of  the  northern  parts  of  Thrace,  fell,  with 
the  reft  of  the  Thracians,  under  the  dominion  of  the  Perfian  kings  from  A.  M.  3476 
to  3514,  and  afterwards  became  fubjedt  to  the  Odryfian  empire,,  to  about  3560,  or 
B.  C.  423.  At  the  time  of  Alexander  they  had  changed  their  feats  from  the  northern 
part  of  Thrace,  to  the  oppofite  fide  of  the  Danube,  or  weftern  Scythia,  and  were  an 
independent  nation.  They  underwent  a flight  attack  from  Alexander,  and  a more 
ferious  one  from  his  fucceffor  Lyfimachus,  who  was  defeated  and  taken  prifoner  by 
the  Getic  king  Dromichstes.  About  this  time  the  Triballi,  a kindred  people,  fled 
acrofs  the  Danube  to  the  Gets,  and  loft  their  name  in  that  of  the  Dacians.  Thefe 
henceforth  made  one  nation.  The  Getic  empire  rofe  to  its  height  of  pov/er  in  the 
century  before  Chrift,  under  king  Bsrebiftas,  who  fubdued  many  of  the  neighbour- 
ing nations,  and  crofting  the  Danube,  became  formidable  even  to  the  Romans.  But 
this  ftate  did  not  laft  long,  for  the  king  being  killed  in  a fedition  about  B.  C.  32,  the 
empire  was  divided  between  feveral  reguli.  From  Strabo  and  Pliny  it  appears  that 
the  limits  of  the  country  of  the  Gets,  or  Dacia,  were  the  Danube  to  the  fouth,  the 
Carpathian  mountains  to  the  north,  and  the  Dniefter,  or  fomething  beyond  it,  to  the 
ealt.  As  to  the  weftern  boundary,  it  appears  in  Strabo’s  time  to  have  extended  to 
the  country  of  the  Suevi,  or  the  river  March,  but  in  Pliny’s  time  the  Sarmatian 
Iazyges  occupied  part  of  the  trail  between  that  river  and  the  Teifs. 

Contefts  between  the  Romans  and  Gets  enfued  with  various  fuccefs  for  a century, 
till  in  A.  C.  106,  Dacia  by  the  vidlories  of  Trajan  was  made  a Roman  province. 
This  province,  however,  did  not  comprehend  above  one  third  of  the  country  of  the 
Gets,  the  northern,  eaftern  and  mountainous  parts  being  left  to  them.  If  it  be  en- 
quired what  became  of  the  ancient  inhabitants,  there  is  no  reafon  to  doubt  that  for 
the  moft  part  they  remained  upon  the  fame  fpot,  as  well  thofe  of  the  Roman  Dacia, 
as  of  the  reft  of  the  Getic  country.  Under  the  fucceflors  of  Trajan  many  wars  were 
waged  for  the  prefervation  of  Dacia  with  various  event.  In  the  reign  of  Caracalla, 
the  Goths  fee m to  have  acquired  a fixed  feat  among  the  Daco-Getsj  for  henceforth 
the  names  of  Goths  and  Gets  are  ufed  promifcuoufly.  Under  Gallienus,  by  the 
irruption  of  the  barbarous  nations,  Dacia  was  loft  to  the  Romans ; and  Aurelian  en- 
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tirely  relinquifhed  the  province,  withdrawing  his  army  and  the  provincials  into  Msfia. 
This  was  about  the  year  274.  To  this  period  the  Daco-Getic  nation  Teems  to  have 
remained  fafe  and  entire  in  Dacia ; and  during  the  reign  of  Aurelian,  Dacians  ferved 
in  the  Roman  army.  This  emperor,  being  unable  to  keep  the  province,  left  it  to  its 
new  occupiers,  the  Goths,  without  carrying  away  the  indigenous  inhabitants.  From 
274  to  335  Dacia  was  fubjedt  to  the  Goths,  efpecially  the  Vifigoths ; afterwards  it 
came  under  the  dominion  of  the  Oftrogoths,  whofe  king  was  Ermanaric.  From  this 
time  the  ancient  names  of  Gets  and  Dacians  were  changed  for  Ants  and  Sclavi ; but 
how  this  change  happened  we  are  ignorant.  The  name  of  Ants  foon  became  ob- 
folete,  and  for  Sclavi  or  Sclaveni  the  fofter  appellation  of  Slavi  and  Slaveni  was  in- 
troduced by  themfelves.  On  the  irruption  of  the  Huns  into  Europe,  the  Slavi  were 
conquered  by  that  people,  but  ftill  allowed  to  have  a king  of  their  own.  At  the 
death  of  Attila  in  453,  they  recovered  their  independence.  This  was  retained  by  the 
.northern  Slavi,  or  the  Venedi,  who  at  this  period  had  emigrated  nearer  to  the  Baltic 
Sea;  but  the  oriental  Slavi,  or  Ants,  fell  under  the  power  of  the  Kutriguri,  or  Un- 
grians  from  about  472  to  561,  at  which  time  they,  with  their  mailers,  were  fubdued 
by  the  Avares.  Part  of  the  weftern  Slavi  alfo  came  under  their  dominion.  In  603 
we  find  the  eaftern  Slavi  in  alliance  with  the  Byzantines,  the  weftern  with  the  Avares. 
The  eaftern  or  Ants  were,  however,  fo  ill  treated  by  the  Chacan  of  the  Avares  in 
revenge  for  injuries  offered  to  his  allies,  that  their  name  is  thenceforth  no  longer 
heard  of.  Probably  they  migrated  to  fome  parts  of  the  country  more  remote  from 
the  Black  Sea.  The  weftern  Slavi  were  alfo,  about  635,  compelled  to  leave  their 
native  feats.  At  this  time  we  are  told  that  Cubrat  lord  of  the  Unnogunduri,  rebelling 
againft  the  Chacan,  expelled  the  whole  people  which  he  had  received  from  him,  from 
their  paternal  habitations,  after  contumelioufly  treating  them.  This  whole  people,  our 
author  conje&ures  to  have  been  the  weftern  Daco-Gets,  or  Slavi ; and  the  Bulga- 
rians to  have  been  the  nation  whofe  lord  thus  expelled  them. 

After  this  hiftorical  dedudtion,  he  leaves  the  reader  to  determine  for  himfelf  “’whe- 
ther the  origin  of  the  Sclavonians  can  be  derived  from  the  Gets,”  further  obferving, 
that  from  the  relics  of  the  Getic  language  it  appears  to  have  had  a greater  refern- 
blance  to  the  Sclavonian  than  to  any  other. 


XVI.  On  the  Origin  of  Greek  Literature  among  the  Arabians.  By  J.  Gottlieb  Buhle, 

f'l'^HE  preparing  of  a new  edition  of  Ariftotle,  having  turned  the  attention  of  this 
writer  to  the  Arabian  commentators,  he  was  led  to  examine  the  queftion, 
whether  the  Arabians,  who  are  known  to  have  derived  mod  of  their  knowledge  from 
Greek  fources,  obtained  it  directly  from  the  Greeks,  or  by  means  of  Syriac  and  Ara- 
bian verfions. 

Before  Mohammed  and  for  the  two  firft  centuries  after  the  Hegira,  the  Arabians 
were  but  little  addicted  to  literature.  The  only  fpecies  cultivated  by  them  was  poetry 
chiefly  of  the  lyric  kind,  and  this  has  given  a great  richnefs  to  their  language  ; but  the 
little  they  knew  of  aftronomy  is  chiefly  to  be  attributed  to  the  obfervations  of  a 
paftoral  life,  or  fome  trite  maxims  of  aftrology.  The  reading  of  the  Koran,  for  fome 
time  after  Mahomet,  entirely  occupied  their  attention,  and  they  had  no  leifure  for 
ftudy  or  indeed  for  .any  thing  elfe  but  war  and  rapine. 

E 2 


The 


28  COMMENTARIES  OF  THE  ROYAL  SOCIETY  OF  SCIENCES  AT  GOTTINGEN. 

The  firft  feeds  of  erudition  were  fown  in  the  time  of  Merwan  II.  Heg.  133.  the 
laft  of  the  Ommiades,  who  was  fucceeded  by  the  Abbaffides  or  Hafchemides.  This 
was  done  chiefly  by  Jews  and  Chriftians,  who  though  in  general  occupied  in  trade, 
had  amongll  them  fome  few  capable  of  reading  and  tranflating  Greek.  Sergius  had 
in  the  time  of  Juftinian  tranflated  fome  books  of  Hippocrates  into  Syriac,  and  the 
Chriftian  phyficians  were  in  particular  efteem  in  the  Arabian  courts.*  Thefe  derived 
their  knowledge  of  phyfic  from  the  Greeks,  and  for  the  better  underftanding  of  their 
art,  they  were  obliged  to  ftudy  their  philofophical  as  well  as  medical  writings.  Hence 
the  names  of  Ariftotle  and  Plato  were  as  well  known  to  the  Arabians,  as  thofe  of 
Hippocrates  and  Galen.  As  the  Arabians  were  fond  of  aftronomy,  it  is  not  to  be 
wondered  that  fome  of  the  Chriftians  fhould  introduce  among  them  the  dilcoveries  of 
Euclid,  Eratofthenes,  Ptolemy,  Aratus,  and  Apollonius  of  Perga.. 

But  it  does  not  appear  that  the  Greek  language  was  much  cultivated  by  the  Ara- 
bians, and  the  rewards  propofed  by  A1  Manfor,  for  the  tranflation  of  Greek  books  on 
medicine,  philofophy,  and  aftronomy  had  no  other  effedt  than  to  excite  fome  Syrians 
to  tranflate  their  books  on  thefe  fubjedts  into  Arabic.  Thus  the  firft  Greek  authors 
were  known  to  the  Arabians  from  Syriac  verfions,  but  none  of  thofe  made  by  order 
of  A1  Manfor  are  at  prefent  in  exiftence.  We  have  not  any  thing  certain  on  the  ver- 
fions of  Bochtjefu,  and  thofe  of  Sergius  were  very  imperfedt  and  full  of  errors,  fa 
that  a new  Syriac  verfion  of  Hippocrates  was  afterwards  undertaken  by  Honain  ben 
Ifaac. 

During  the  reigns  of  A1  Mamun  and  A1  Motawachel.  (Heg  218  to  247)  the 
learning  of  the  Greeks  was  expanded  by  a number  of  men  colledted  together,  by 
order  of  the  former  Chaliph  on  the  advice  of  John  Mefueh,  who  fuperintended  the 
tranflation  into  Arabic  of  a vaft  variety  of  books  on  medicine,  natural  hiftory,  philo- 
fophy, coftnography,  and  mathematics. f The  Chaliph  demanded  the  chief  works 
from  the  emperor  Michael  Balbus,  and  purchafed  others  in  Syria,  Armenia  and 
Egypt.  Thefe  verfions  have  alfo  been  fuperfeded  by  thofe  made  by  the  Honains  and 
Geuzi  relates  a circumftance  not  improbable  of  the  originals,  that,  as  foon  as  the 
verfions  were  made,  the  Greek  books  were  deftroyed  by  order  of  A1  Mamun.  This 
might  have  been  either  in  compliance  with  popular  prejudice  or  to  give  the  Arabians, 
by,  deftroying  the  fame  of  the  Greeks,  the  whole  credit  for  literature.  We  hear  of 
no  more  Greek  copies  amongft  the  Arabians  after  the  time  of  Mefueh  and  his  dif- 
ciples,  and  thefe,  who  palled  over  into  Spain  or  Sicily,  carried  with  them  only 
Syriac  or  Arabic  verfions. 

Of  all  the  interpreters  under  the  aufpices  of  Mefueh  or  afterwards,  the  Honains 
were  the  moft  illuftrious.  Honain  ben  Ifaac,  a Chriftian  Ebadianite,  was  born  at 
Hira.  Having  received  fome  provocation  from  Mefueh,  he  travelled  into  Greece, 
and  employed  himfelf  there  two  years,  engaged  particularly  in  the  ftudy  of  the  lan- 
guage. Returning  from  thence  with  a great  number  of  books,  particularly  the 
works  of  Ariftotle,  Euclid,  Ptolemy,  Galen,  Alexander,  Aphrodifius,  Porphyry, 
Themiftius,  and  Simplicius,  he  learned  the  Arabic  language  at  Baflfora,  and  after- 
wards 

* Agathias.de  reb  gedis  fub  Judiniani  Imp.  141-.  Ed.  Par.  Abulpharaj.  hid.  dynad.  94.  Aflemanu 
bib.  or.  T.  II.  272.  273.  Renaudot,  Ep.  ad.  liacerium.  ap.  Fabric,  li.  G.  Vol.  I.  p.  861. 

t Eutychii  Alexandr.  Annal.  T.  II.  p.  407.  Elmacin.  hid.  Sarac.  L.  II.  c.  6.  Leo  Africanus..  d® 
Claris  et  illuliribus  medicis.  apud  Arabeg, 
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wards  employed  himfelf  at  Bagdad  in  the  time  of  El  Motawachel  in  .Syriac  and  Ara- 
bic verfions.  He  feems  to  have  lucceeded  to  the  place  of  Mefueh,  being  firft  phy- 
fician  to  the  Chaliph,  and  fuperintending  and  correbling  the  verfions  of  his  fons  ifaac 
and  David,  as  well  as  his  filter's  fon  Hobaifii  bar  Hafan,  Georgius  ben  Bochtjefu, 
and  Bochtjefu  ben  Gabriel : and  hence,  as  very  many  verfions  go  under  his  name,  it 
is  difficult  to  tell  by  whom  they  were  made,  whether  by  himfelf  or  his  affiftants. 
To  the  father  are  attributed  the  verfions  of  Hippocrates,  Galen,  A Imaged  of  Pto- 
lemy and  Nicolas  Damafcenus  on  the  Ariftotelian  philofophy,  bu  tthefe  were  Syriac, 
and  afterwards  tranflated  into  Arabic  by  his  fons  or  others.*  The  verfions  were  firft 
made  into  Syriac,  and  from  thence  into  Arabic,  and  the  fubfequent  verfions  of 
Thabet  ben  Cora,  Ebn  al  Batrick,  Abu  Bafchar  Mata,  Jahia  ben  Adi,  Abraham 
Abdallah,  proceed  for  the  moil  part  from  the  tranflations  of  the  Honains : and  the 
celebrated  tranflation  of  Ariftotle  by  Averrhoes  of  Cordova  was  made  in  the  fame 
manner,  as  he  does  not  feem  to  have  had  the  Greek  text  before  him,  and  he  only 
corrected  the  common  Arabic  verfion  of  his  time,  by  a comparifon  of  it  with  the  old 
Syriac  tranflation. 

Both  the  ancient  and  more  modern  Arabic  verfions  are  full  of  errors,  from  which 
for  want  of  Greek  copies  they  could  not  by  all  tine  ftudy  of  the  Arabians  in  Spain  and 
Sicily  be  freed.  Many  of  them  are  loft,  fome  hid  in  libraries,  but  from  thofe  printed 
the  truth  of  the  affertion  juft  made  it  evident.  Some  of  them  have  been  tranflated  by 
the  Rabbins  into  Hebrew.  There  is  at  Vienna  the  Organum  of  Ariftotle  tranflated 
from  the  Arabic  of  Averrhoes  by  R.  Jac  Antoli  A.  1232,  or  by  the  Jewiffi  tEra  4992, 
under  Frederick  II.  in  the  library  at  Paris  a tranflation  of  the  Phyfica  of  Ariftotle  by 
R.  Aben  Tybbon  and  others  of  the  ethicks  and  asconomicks  from  the  Arabic  of 
Averrhoes,  the  former  by  R.  Meir  Alvarey,  the  latter  by  Aben  Tybbon.  From 
thefe  Hebrew  verfions  came  the  Ifatin  ufed  by  the  firft  fcholaftics,  by  Albertus  Mag- 
nus and  Thomas  Aquinas.  Faulty  and  barbarous  as  thefe  are  in  themfelves,  much 
is  be  attributed  to  the  ignorance  of  Averrhoes  in  the  Greek  language,  who  miftakes 
Protagoras  for  Pythagoras,  Democritus  for  Cratylus,  Hercules  for  Heraclitus,  and 
fimilar  errors  are  to  be  found  in  other  Arabic  verfions.  Thus  in  the  tables  of  Cebes,- 
the  adjuration,  Z was  taken  for  the  name  of  the  old  man  fpoken  to,,  and  at 

the  end  of  the  book  we  find  the  words,  explicit  expofitio  Elerculis  Socratici  ad  Ce~ 
betem  Platonicum. 

Hence  we  eafily  fee  why  the  Arabians  derived  fo  little  knowledge  of  philofophy 
from  the  writings  of  the  Greeks.  In  medicine,  natural  hiftory,  mathematics,  and 
aftronomy,  the  fubjedts  themfelves  prevented  them  from  falling  into  gro.fs  errors,  but 
collecting  their  philofophy  from  fcattered  fragments  of  Ariftotle,  and  his  commen- 
tators, they  confounded  together  the  fyftems  of  the  old  fchools,  and  were  ftudious 
only  to  reconcile  an  opinion  with  the  fcattered  doCtrine  of  Plato  and  Ariftotle.. 
With  the  philofophy  of  Socrates  they  feem  to  have  been  unacquainted,  and  not  to 
have  read  the  memorabilia  of  Xenophon,  or  the  dialogues  of  dEfchines,  and  tire 
doCtrine  of  Plato  was  not  known  in  the  weftern  part  of  Europe,,  till  his  writings 
brought  from  Greece  into  Italy  had  made  their  appearance.  Perhaps  when.  Greek, 
literature  was  firft  cultivated  by  the  Arabians,  the  works  of  Plato  were.  Ids  ftudied 
than  thofe  of  the  Stagiryte,  and  Honain  ben  Ifaac  may  by  accident  have  collected 

more 

* Affeman,  bib.  or.  T.  II.  p.  272.  310.  31a.  Calm.  bib.  ar.  hifp.  T.  I.  306. 
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inore  of  the  writings  of  the  latter,  than  of  any  other  author.  Thus  all  their  philofophy 
borrowed  from  Ariftotle,  and  encumbered  not  only  by  the  difficulties  in  the  author 
himfelf,  but  the  errors  of  the  verfion,  was  employed  more  on  tricks  and  fubtlety, 
than  true  knowledge.  They  certainly  did  not  want  the  ardour  of  refearch  or  the 
patient  labour  of  ftudy,  bur  the  mill  was  not  to  be  penetrated  ; and  befides  the  embar- 
raffinents  thrown  in  their  way  by  the  doctrines  of  the  Koran  were  unfurmountable. 

The  hiftorians  and  poets  of  the  Greeks  were  either  not  known  or  not  efteemed. 
There  is  no  mention  made  of  any  Greek  hiftorian,  except  of  fome  who  wrote  an  ac- 
count of  Alexander’s  expedition  in  Afia ; and  from  many  of  their  relations  of  fa<5ts  in 
the  Grecian  hiftory,  it  is  clear  that  they  were  entirely  ignorant  of  them.  They  had 
heard  nothing  of  Homer,  are  filent  on  the  lyric,  tragic  and  comic  poets,  but  tranflated 
l'ome  of  the  didadtic  poems,  as  in  the  Parifian  library  is  a verfion  of  the  phaenomena  of 
Aratus.  Probably  the  ftile  of  Grecian  hifbory  and  poetry  was  not  pleafing  to  their 
tafte. 

It  remains  only  to  confider  what  profit  may  be  derived  from  a collation  of  the 
Arabic  verfions  with  the  Greek  text,  and  as  they  gave  a literal  tranflation  and  had 
older  copies  than  any  now  in  existence,  it  is  evident  many  corrupted  places  in  the 
Greek  text  may  by  their  means  be  reftored.  As  the  books  of  the  old  and  new 
teftament  have  been  rectified  by  the  Arabic  verfions,  and  Ariftotle  has  been  reftored 
by  the  Latin  verfions  from  Averrhoes,  the  fame  advantages  may  be  derived  in  other 
inftances ; but  confidence  is  not  to  be  placed  in  the  tranflator,  except  in  fingle 
words,  of  which  he  clearly  appears  to  have  underftood  the  force  and  meaning. 


XVII.  A Commentary  on  the  Attempts  of  the  Greek  Philofophers  before  Ariftotle  in  inventing 
and  perfecting  the  Art  of  Logic.  By  J.  Gottl.  Buhle. 

THIS  writer  obferves,  that  men  muft  have  exercifed  their  rfeafon  on  various  fub- 
jedts  before  they  diicovered  that  there  was  fuch  a thing  as  an  art  of  reafoningi 
and  that  the  logical  art  would  not  be  cultivated  till  philofophers  began  to  want  argu- 
ments to  defend  their  own  opinions  and  confute  that  of  their  opponents.  In  the  phi- 
iofophy  of  Pythagoras  and  his  older  difciples,  no  traces  of  aialedtics  properly  fo  called 
can  be  found.  Archytas  the  Tarentine,  indeed,  feems  to  have  treated  fome  points  of 
logic,  which  after  writers  made  ufe  of.  It  is  to  the  Eleatic  fchool,  by  the  unanimous 
confent  of  the  ancients,  that  the  invention  of  logic  is  to  be  afcribed,  but  whether  Par- 
menides or  Zeno  was  its  firft  author  is  difputed.  The  latter,  however,  was  celebrated 
as  the  great  dialedtician,  and  gave  rife  to  a multiplicity  of  idle  fubtleties. 

We  think  it  unnecceflary  to  accompany  the  writer  of  this  memoir  through  his 
Iketch  of  the  logical  and  fophiftical  dodtrines  of  the  Greek  philofophers.  In  a lefs 
compafs  than  that  which  he  has  allotted  to  it,  the  fubjedt  would  not  be  intelligible  ; and 
the  learned  reader  may  have  accefs  to  information  on  thefe  points  from  various  other 
fources.  His  conclufion,  as  it  refpedts  Ariftotle,  is,  that  the  predeceffors  and  co- 
temporaries of  that  philofopher  had  with  great  fuccefs  cultivated  almoft  all  the  parts  of 
logical  dodtrine,  at  the  time  he  compofed  his  Organon  : — that,  however  the  Stagyrite 
is  entitled  to  the  praife  of  reducing  the  indigefted  body  of  its  precepts  to  fixed  prin- 
ciples, of  circumfcribing  the  whole  art  within  its  proper  limits,  and  of  fettling  dialec- 
tical and  fophiftical  difputes  as  far  as  could  be  done ; — in  all  which  he  has  lhown  a 
great  extenc  and  profundity  of  genius. 
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XVIII.  On  the  GymnaJHc  Exercises  of  the  Greeks.  By  C.  Meiners. 

ri''"'  HE  utility  of  gymnaftic  exercifes  was  the  fubjefil  of  much  controverfy  among 
the  ancients,  and  it  is  the  intention  of  this  paper  to  demonftrate  how  far  they" 
are  deferving  of  praife  or  cenfure.  * In  the  time  of  Homer  princes  exercifed  them- 
felves  in  wreftling,  boxing,  running,  leaping,  and  throwing  quoits,  and  as  befides 
ftrength  fkill  was  required,  they  were  moft  probably  brought  up  to  thefe  arts  by  pro- 
per mailers,  f Hence  the  lower  clafs  was  reftrained  from  thefe  exercifes,  which  like 
arms  and  mufic  were  numbered  among  the  liberal  arts.  J The  moft  celebrated  warriors 
were  {killed  in  them,  and  did  not  like  fubfequent  wreftlers  confine  themfelves  only 
to  one  fpecies:  the  rewards  propofed  were  beautiful  Haves,  oxen,  horfes,  mules, 
gold  and  ftlver  flaggons,  and  fimilar  things  of great  value.  In  thofe  times  there  were 
no  Gymnaliums,  but  the  meeting  was  in  the  forum  or  any  fpacious  place.  § 

The  confufion  that  reigned  in  Greece  for  fome  time  after  the  Trojan  war,  feems 
to  have  put  a flop  to  thefe  exercifes,  for  all  the  writers,  and  particular  Plato  and 
Ariftotle  fpeak  of  the  Cretans  and  Spartans  as  the  inventors  in  fome  meafure  of  the 
gymnaftic  arts.  Not  long  ago,  fays  Plato,  to  be  a fpefilator  of  naked  exercifes  ap- 
peared as  ridiculous  and  indecent  to  the  Greeks,  as  it  does  now  to  moft  of  the  bar- 
barians. According  to  Ariftotle,  the  Spartans  were  for  a long  time  fuperior  to  the 
other  Greeks,  but  when  other  ftates  had  introduced  Gymnafiums,  the  Spartans  were 
eafily  beat  by  their  rivals  and  imitators.  || 

That  thefe  exercifes  were  for  fome  time  after  the  Trojan  war  neglefited,  appears 
probable,  from  the  inftitution  of  rewards  for  the  feveral  fpecies  at  different  times. 
Prizes  were  given  firft  to  the  runners  about  the  begining  of  the  Olympiads ; to  the 
wreftlers  in  the  eighteenth,  and  to  the  boxers  in  the  twenty  third  Olympiad.^  The 
pancratiaftic  art,  confifting  of  wreftling  and  boxing,  was  rewarded  much  later ; ** 
but  neither  rhis  art  nor  that  of  boxing  was  permitted  among  the  Spartans,  not  be- 
caufe  one  of  the  parties  muft  confefs  himfelf  ff  conquered,  but  on  account  of  the 
danger  of  being  maimed  and  disfigured.  In  deteftation  of  thefe  arts,  Ariftotle  praifes 
the  Spartans,  for  not  encouraging  an  athletic  habit  of  body  among  their  young  men. 
It  was  an  enquiry  among  the  Greeks,  why  Homer  fhould  place  boxing  firft,  then 
wreftling,  and  running  laft,  fince  the  two  latter  are  the  moft  ancient,  and  the  Greeks 
were  always  of  opinion,  that  wreftling  was  the  moft  difficult  exercife,  and  required 
the  greateft  fkill. 

Soon  after  the  inftitution  of  folemn  games,  gymnaftic  exercifes  were  encouraged 
throughout  all  Greece,  and  the  combatants  had  other  incitements,  befides  the  prizes 
held  out  for  the  reward  of  each  trial  of  their  fkill.  Gymnafiums  were  ere  filed  in,  and 
were  the  principal  ornaments  of  moft  of  the  towns  of  Greece  ; and  thofe,  who  had 
conquered  at  the  Olympick  or  other  games,  were  rewarded  as  much  as  the  defenders 
of  their  country;  they  were  freed  from  publick  burdens,  and  were  fed  at  the  pub- 
lic expence,  or  received  annual  penfions.  Solon  endeavoured  to  bring  thefe  ex- 
pences  within  due  bounds,  but  it  has  been  obferved  by  Petit  and  Menage,  that  con- 
quering. 

* Vid.  Petri  Fabri  Agonifticon.  I.ugd.  1595.  4.  Hieronymi  Mercui  ialis  Com  de  arte  gymn.  Amttc-L 
1P72.  4.  and  Voyages  d’Anacharfe.  I.  p.  351. 

+ II.  XIII.  258.  Odyff.  VIII.  100.  f Odyff.  VIII.  159.  XIII..665 

4 Odyff.  VIII.  148.  205.  II.  XXIII.  631.  Odyff.  VIII.  109.  ||  VIII.  4/ Poll r. 

< Fab.  agon.  203.  20-4.  343*  **  Pint.  Symp.  II- 4.  -H  Senec.  L.  V.  c. 

iff  Plut.  Symp.  II.  5. 
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quering  athletics  had  foon  after  the  time  of  Solon  a place  in  the  Prytaneum.  Their 
return  from  the  games  was  celebrated  with  great  pomp,  and  Cicero  declares  that  to 
conquer  in  the  Olympick  games  was  efteemed  by  the  Greeks,  an  honour  almoft 
fuperior  to  a triumph  at  Rome. 

From  fuch  attention  paid  to  wreftlers  and  boxers,  the  minds  of  the  Greeks  grew 
naturally  depraved,  and  infteaa  of  exercifing  themfelves  to  become  a hardier,  ftronger 
and  more  noble  race,  they  thought  only  of  t;  rowing  down  an  adverfary  and  gaining 
a prize.  The  people  fat  whole  days  in  viewing  their  games,  the  finances  of  the 
date  were  ruined,  in  providing  for  them,  and  military  virtue  and  patriotifm  gradu- 
ally declined.  * 

Galen  affirms  that  the  gymnaftic  arts  fprang  up  not  long  before  Plato,  but  from 
the  laws  of  Solon  and  the  teftimony  of  the  mod  ancient  writers,  it  appears,  that  the 
dangerous  confequences  of  them  had  been  much  longer  forefeen.  Hippocrates,  Euri- 
pides, Plato,  Ariftotle,  Galen,  inveigh  fe  ve rely  againft  the fe  exercifes,  and  as  the  four 
former  were  fo  well  acquainted  with  their  pernicious  effects,  they  muff  have  been  a 
cbnfiderable  time  before  them  in  exiflence. 

Galen  was  their  bittcreft  enemy:  much  as  he  commends  moderate  exercifes  to 
give  agility,  flrength  and  beauty  to  the  body,  courage  and  fortitude  to  the  mind,  he 
complains  that  the  gymnaftic  exercifes  deftroyed  the  ftrength  of  both,  and  rendered 
men  unfit  for  either  war  or  peace.  Not  only  youth  of  a ftrong  conftitution  were 
difciplined  in  the  Gymnalium,  but  even  thofe  of  a delicate  frame,  and  boys : and 
hence  they  grew  diftorted,  frequently  were  opprefled  with  diforders,  or  carried  away 
by  a premature  old  age.  j- 

Their  manner  of  life  neceffarily  weakened  the  human  frame.  J As  the  great 
.thing  was  to  throw  down  an  adverfary  or  bear  the  fevereft  blows,  their  care  was  to 
give  an  immenle  fize  to  the  body.  According  to  the  precept  of  Hippocrates,  every 
.thing  fhould  be  taken  in  moderation,  but  this  rule  was  entirely  violated  by  thefe 
wreftlers.  They  were  accuftomed  to  devour  fleffi,  particularly  fwine’s  flefh  in  im- 
menfe  quantities,  and  then  ufed  immoderate  exercifes  for  feveral  days  together,  not 
interrupted  by  any  fort  of  weather.  The  hours  for  fleep  and  labour  were  entirely 
inverted  by  them,  and  fometimes  like  brutes  they  flept  for  feveral  days  and  nights 
together.  To  gain  great  ftrength  and  bulk  neceflary  for  the  prize,  both  body 
and  mind  were  fo  impaired,  that  Galen  declares  none  of  them  retained  their  ftrength 
above  five  years,  and  compares  them  to  walls,  which,  having  been  often  ffiaken  by 
warlike  machines,  fall  down  afterwards  on  a very  flight  attack.  The  changes  of  the 
weather  they  were  as  little  able  to  bear  as  young  children.  They  were  fubjeft  to 
apoplexy,  burfting  of  blood  veffels,  nervous  diforders,  the  fudden  lofs  of  eyes,  teeth 
and  fpeech.  The  faireft  figure  fattened  in  a Gymnaftum  became  a monftrous  lump 
of  fleffi.  According  to  the  exercifes  ufed,  the  limbs  were  impaired.  The  legs  of 
the  runners  grew  clumfy,  and  their  (boulders  fmall.  The  arms  of  the  boxers  fluffed 
with  fat  and  their  legs  fmall.  The  pancratiaftae  from  the  blows  of  the  cceftus  could 
not  be  looked  upon  without  horror,  and  Galen  properly  remarks,  that  it  is  better 
to  dig,  plow,  carry  burdens,  reap,  ride,  fight,  doing  all  thefe  things  in  moderation, 
than  to  have  any  concern  with  boxing  and  wreftling. 

In 

* NuVi.  A rift.  985 — 1054.  + Oper.  Ilippoc,  et  Galen.  Ed.  Par.  Tom.  VI.  ad  Thrafyb.  c.  36.  37. 
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In  Plato’s  time  thefe  combatants  were  looked  upon  as  gluttons,  dupid  fellows, 
and  unfit  for  any  bufinefs  in  the  date,  and  before  him  Euripides  had  faid  the 
fame  thing,  and  Galen  tells  us,  that  it  was  ■'difficult  to  find  a fparlc  of  reafon  in  fuch 
a mondrous  heap  of  flelh.  Every  cobler  could  do  what  they  did,  roll  themlelves 
whole  days  in  dud  and  mud.  Beddes  they  were  immoderately  expenfive,  always  in 
debt,  confirming  what  they  had  gained  by  beadly  labour  on  their  brutal  appetites.* 
Not  only  phiiofophers  had  them  in  averdon,  they  were  defpifed  equally  by  the 
greated  generals.  Alexander  gave  them  no  encouragement,  neyer  celebrating  any 
of  their  games,  and  defpifing  them  as  incapable  of  honour  or  profit.  Philopaerneu 
deteded  them,  for  rendering  the  fined  bodies  unfit  for  war,  as  from  their  excedes 
in  deep  and  food,  they  were  unable  to  bear  the  fatigues  of  a military  life,  f 
' From  this  account  of  the  gymnadic  life,  it  may  feem  furprifing,  that  Lucian 
jfhould  be  a drenuous  defender  of  it,  though  he  pafies  over  in  filence  the  objections 
made  by  Plato  and  Aridotle.  This  opinion  of  Lucian  may  be  excufable,  fince 
in  lpeaking  in  Solon’s  name,  he  defcribes  the  arts  known  only  in  Solon’s  time,  when 
the  difaders  attending  them  were  not  fo  common.  But  if  we  allow  that  Lucian  is 
lpeaking  of  the  combatants  of  his  own  time,  his  inconddency  is  not  greater  than 
that  of  introducing  as  he  does,  the  names  of  phiiofophers  and  fophids  as  the  in~ 
druCtors  of  youth,  who  were  not  known  in  the  age  of  Solon. 


Philofophical  Tranfa&ions  of  the  Royal  Society  of  London,  for  the 

Year  1793.  Part  II. 

XII.  A Defcription  of  a Fran  ft  Circle,  for  determining  the  Plac.e  of  celeftiai  Objects  as  they 
pafs  the  Meridian.  By  the  Rev.  F.  Wollaston,  LL.  B.  F R S- 

fT^HIS  indrument  dands  on  a cylinder  of  folid  done,  2 5 i inches  diameter,  and 
■ three  feet  fix  inches  long,  bedded  on  a pier  of  brick,  whofe  foundation  is  deep 
in  the  earth.  The  general  form  of  the  indrument  is  feen  in  Plate  II.  Fig.  1 and 
needs  very  little  explanation. 

<c  The  whole  dands  on  three  feet,  adjudable  by  ferev/s.  The  bottom  plate  (of 
inches  diameter)  turns  in  azimuth ; not  on  a long  axis,  but  on  a center ; and  rides 
on  a bell-metal  circle,  truly  turned,  and  to  which  the  bottom  plate  itfelf  is  ground. 
In  this  way  it  moves  very  fmooth  by  hand ; but  it  is  capable  of  being  turned  by  a 
winch,  with  tooth  and  pinion.  The  intent  of  its  turning  thus,  is  merely  for  the  con- 
venience  of  reverfing  the  indrument : for,  though  it  might  be  ufed  out  of  the  meri- 
dian, and  for  azimuths ; yet,  fince  it  is  defigned  principally  for  meridian  padages, 
when  it  is  in  its  place  the  whole  is  clamped  firmly  to  the  bottom  frame  by  four 
clamps,  which  confine  it  to  the  circle  on  which  it  rides:  and  this  method  of  turning 
proves  itfelf  to  be  deady,  by  the  levels  on  the  bottom  plate  never  altering  in  the 
lead  upon  ferewing  the  clamps. 
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« The  four  pillars,  and  their  braces,  explain  themfelves.  They  ftand  over  ths 
bell-metal  circle  ; and  the  clamps  are  placed  near  the  foot  of  each,  for  greater  ftea~ 
dinefs ; fince  they  carry  the  Y s for  the  pivots  of  the  tranfit. 

“ The  conftruftion  of  thefe  Y s is  peculiar : they  hang,  as  it  were,  in  gimmals,, 
though  of  a very  firm  kind,  a drawing  of  which  will  belt  explain  them.  They  have 
a horizontal  motion,  fmooth  and  fteady  : the  T,  or  frame,  AB,  which  carries  them,, 
turning  on  a perpendicular  axis  of  i\  inches,  CD,  ground  to  its  fockets ; on  the  out- 
fide  of  the  plate  EF,  which  connefts  them  with  the  pillars,  and  refting  on  that  plate, 
to  which  the  bottom  of  the  frame  itlelf  is  ground  likewife.  In  this  frame  they  have 
a vertical  motion  : the  Y s themfelves  carrying  a horizontal  axis  at  AB,  which,  con- 
fiding of  two  frufta  of  cones  on  each  fide,  in  contrary  diredtions,  with  a collar  over 
them,  guards  againft  any  fhake  whatfoever,  while  it  admits  of  the  Y adapting  itfelf 
to  the  direftion  of  the  pivot. 

“ By  thus  hanging  the  Y s,  the  pivots  have  a bearing  on  them  from  end  to  end; 
inftead  of  riding  on  a bell-metal  ridge,  as  is  the  ufual  method  where  the  Yj  are  fixed,, 
and  cannot  fet  themfelves  in  the  direttion  of  the  axis...  This  feems  to  be  a better, 
bearing,  and  much  lefs  likely  to  wear  the  pivots. 

<c  Yet,  to  guard  againft  any  wear,  a pair  of  cylindrical  fprings,  included  in  a tube, 
are  applied  through  rings  within  the  conne&ing  plate  above  mentioned.  Thefe  carry,, 
each  of  them,  a pair  of  rollers,  on  which  a brafs  collar  at  each  end  of  the  axis  of  the 
telefcope  rides.  The  fprings  may  be  ufed  or  removed,  at  pleafure  ; and  they  can 
be  ftrengthened  or  weakened,  by  means  of  a fcrew  at  the  bottom  of  the  tube,  fo  as 
to  take  off  from  the  pivots  any  part  of  the  weight  that  may  be  judged  beft : and, 
fince  they  are  in  a line  with  the  axis,  and  are  made  capable  of  obeying  it  in  every 
diredion,  there  is  no  danger  of  their  deranging  its  adjuftments,  while  they  render  its 
motion  exceedingly  light  and  fmooth  indeed. 

“ The  adjuftments  of  the  Yr  are  both  of  them  at  the  fame  end  of  the  axis,  op- 
pofite  to  the  divided  circle  and  the  microfcopes ; becaufe  the  fmalleft  adjuftment  of 
that  end  of  the  axis  between  the  microfcopes,  would  have  affeded  them  fo  as  to  re- 
quire an  entire  re-adjuftment  of  them  too.  At  the  farther  end,  the  axis  is  per- 
forated, to  admit  light  for  illuminating  the  wires.  And  I find  that  (to  my  fight  at 
leaft)  it  is  much  mod  agreeable  to  clofe  the  aperture  with  a pale  green  glafs.  The 
axis  itfelf  is  18  inches  long,  exclufive  of  the  pivots,  which  are  about  each. 

(t  The  microfcopes  are  9 inches  long ; the  objed-end  at  two  inches  from  the- 
limb  of  the  circle.  They  magnify  24  times.  One  revolution  of  the  micrometer-fcrew 
is  equal  to  one  minute  ; and  the  head  is  divided  to  feconds. 

« The  fixed  or  ftationary  wire  in  them,  is  at  the  firft  notch,  or  minute  itfelf;  and 
it  is  adjufted  by  means  of  a plumb-line,  which  hangs  from  the  top  plate,  and  paffes 
by  the  fide  of  the  axis ; at  about  8 degrees,  or  1 inch  f,  from  the  center.  For 
this  purpofe  there  are  dots  made  on  the  limb,  at  a fuitable  diftance  on  each  fide  of 
the  zero,  both  above  and  below,  whether  the  telefcope  be  horizontal  or  perpendi- 
cular either  way.  Thefe  are  viewed  through  two  compound  microfcopes,  (of  5L 
inches  long,  and  their  objed-glafs  at  3 inches  diftance  from  the  limb)  carried  by  the 
fame  frames  as  the  other  microfcopes. 

<(  The  curfor,  or  moveable  wire,  in  the  micrometer-microfcopes,  is  adjufted 
much  in  the  fame  way  as  General  Roy’s ; excepting  that  the  micrometer  head  is 
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made  to  turn  ftifity  on  the  neck  of  the  fcrew,  fo  as  to  allow  of  bringing  the  point  of 
zero  to  front  the  eye,  without  the  trouble  of  re-adjuftment,  if  it  happened  to  fall 
behind.” 

There  is  a level  to  adjuft  the  axis.  The  circle  has  ten  radii.  The  bottom  bar 
over  the  moveable  Y,  in  the  brace  between  the  pillars  at  A is  omitted  to  give  better 
room  for  palling  the  level,  when  the  telefcope  is  horizontal,  and  from  the  lower  bar 
of  the  oppolite  brace  B over  the  fixed  Y,  there  ftands  out  a forked  piece  of  brafs 
to  receive  the  leg  at  the  level,  and  diredl  it  to  its  place.  The  opening  at  the  top  is 
for  the  fake  of  obfervations  in  the  zenith.  The  circle  is  full  two  feet  diameter  at 
the  divifions,  and  25^  inches  at  the  edge.  The  telefcope  is  of  two  inches  aperture, 
and  thirty  three  feet  focal  length.  The  object  glafs  fcrews  into  the  end  of  a piece  of 
falfe  tube  four  inches  long,  which  Hides  on  the  outfide  of  the  principal  tube ; by 
which  means  the  whole  aperture  of  the  tube  is  gained,  but  there  is  fome  danger  of 
difturbing  the  collimation  by  touching  the  outfide  of  the  tube. 

The  wires  are  in  two  diftindt  cells,  five  perpendicular  at  thirty-five  feconds  of 
time  diftance  in  the  equator,  three  horizontal  at  about  fifteen  minutes  of  a degree 
afunder,  the  fets  do  not  touch,  and  are  adjuflable  in  collimation  by  peculiar  fcrews. 
The  two  cells  may  be  turned  feparatdy  on  the  axis  of  vifion,  but,  when  brought  at 
right  angles  to  each  other,  may  be  fixed,  and  turned  together  and  fettled  by  fcrews 
and  collars  at  the  outfide  of  the  tube.  There  are  three  horizontal  wires  for  the  fake 
of  obferving  the  lower  limb  of  the  fun  or  moon  at  the  one,  and  the  upper  limb  at 
the  other  of  the  extreme  wires,  without  much  altering  the  elevation  of  the  telefcope, 
and  removing  the  center  of  the  objedt  far  out  of  the  center  of  the  field. 

The  exterior  divifions  of  the  circle  by  dots,  the  interior  by  ftrokes,  at  every  ten 
minutes,  were  done  by  hand.  The  former  give  the  altitudes,  the  latter  the  polar 
diftances,  and  confequently  the  number  marked  by  one  microfcope,  muft  if  the  in- 
ftrument is  complete,  be  the  complement  of  the  number  marked  by  the  other. 
Thefe  divifions  are  numbered  at  every  degree,  from  the  eye  end  to  the  objedt  end 
of  the  telefcope,  with  the  feet  of  the  figures  always  towards  the  center.  At  a pro- 
per diftance  from  the  main  pillars  is  a fmall  pillar,  carrying  a compound  microfcope 
with  a wire  in  its  focus,  which  being  adjuflable  and  once  fet  to  the  latitude  of  the 
place,  gives  immediately  the  north  polar  diftance  of  any  objedt  feen,  or  by  fixing 
the  inftrument  according  to  the  polar  diftance  of  an  objedt  fought,  one  is  certain  of 
its  entering  at  the  proper  time  the  field  of  the  telefcope  near  the  center  wire.  This 
pillar  for  the  polar  microfcope  may  be  removed,  when  the  inftrument  is  reverfed  to 
the  other  fide  of  the  main  pillars. 

On  examining  the  circle  with  the  microfcopes,  to  fee  whether  the  oppofite  dots 
were  exadtly  in  the  diameter  of  the  circle,  as  long  as  it  was  turned  round  the  fame 
way,  they  were  perfedtly  true,  but  on  a few  revolutions  the  contrary  way,  an  error 
was  difcovered.  The  caufe  of  this  was  after  various  conjedtures  found  to  be  in  the 
Yj,  which  could  fcarcely  be  called  by  that  name,  fince  a little  hollow  had  been 
made  on  each  fide  to  receive  the  pivots.  They  were  then  taken  out  and  formed  to 
an  exact  right  angle,  with  perfectly  fmooth  fides,  and  the  error  was  removed. 

From  the  convenience  of  this  inftrument,  in  taking  the  altitude  together  with  the 
tranfit  of  an  objedt,  it  is  peculiarly  ufeful  in  every  obfervatory,  and  a telefcope  of 
forty  five  inches,  with  a circle  of  about  three  feet  fix  inches,  on  ftone  piers  will  an- 
fwer  every  purpofe.  If  the  telefcope  is  of  five  feet,  the  circle  muft  be  of  four  feet 
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fix  inches,  and  beyond  this  fjze  the  additional  weight  of  metal,  and  the  difparlties. 
in  fucli  a mafs  would  counteract  every  other  advantage. 

This  inftrument  upon  trial  has  been  found  a very  ufeful  one,  and  the  bed  adapted 
of  any  known  by  the  writer,  to  the  perfecting  of  our  catalogues.  In  general  ob- 
fervations  on  the  fame  ftar  feldom  differ  from  each  other  above  five  feconds  in  al- 
titude, and  are  moft  commonly  within  that  limit.  The  two  exterior  horizontal  wires 
are  very  convenient.  They  are  14. .43", 5 of  a great  circle  diftant  from  the  center, 
and  thus  without  hurry  the  preceding  limb  of  the  fun  may  be  obferved  at  three 
wires,  the  lower  limb  then  let  to  the  upper  wire,  and  read  off  the  upper  limb  to 
the  lower  wire,  and  then  one  is  in  readinefs  to  obferve  the  fecond  limb  of  the  fun, 
at  the  3d,  4th  and  5th  wires,  and  to  read  off  the  upper  limb  after  the  obfervation 
is  ended. 

On  the  whole,  much  may  be  done  by  fuch  an  inftrument,  and  one  between  piers 
would  be  highly  advantageous  to  aftronomy ; it  is  a complete  tranfit  inftrument,  and 
befides  the  right  afcenfion  and  altitude  of  an  objeCt  are  alcertained  at  once,  without 
any  trouble.  As  an  additional  advantage  from  its  form,  the  whole  may  be  reverfed 
in  a few  minutes,  and  thus  any  errors  are  difcoveredi  which  may  be  in  the  inftrumenr 
itfelf,  or  may  at  any  time  arife  in  obfervinga 


XIII.  Defcription  of  an  extraordinary  Production  of  Human  Generation}  with  Obfervation jv 

By  John  Clarke,  M.  D. 

A Woman  in  a lying-in  hofpital  was  delivered  of  a healthy  child,  after  which  was 
expelled  the  fubftance  here  defcribed.  “It  was  inclofed  in  a diftinCt  bag  of 
membranes,  compofed  of  decidua,  chorion,  and1  amnios,  and  had  a placenta  belong- 
ing to  it ; the  fide  of  which  was  attached  to  the  placenta  of  the  perfect  child.  The 
membranes  had  been  opened  before  I faw  it,  and  a fmall  quantity  of  liquor  amnii 
having  been  difcharged,  the  contents  of  the  cavity  were  expofed. 

“ The  fubftance  contained  in  the  membranes  w’as  of  an  oval  figure,  rather  flattened 
on  the  two  ftdes.  Its  long  diameter  was  about  four  inches  5 and  its  fhort  diameter,  from 
edge  to  edge,  three  inches.  One  edge  was  rather  more  concave  than  the  other,  and 
rear  the  center  of  it  there  was  a fmall  and  thin  funis,  in  length  about  an  inch  and  halfj 
by  means  of  which  it  was  connected  to  the  placenta-. 

“ The  furface  of  this  fubftance  was  covered  with  the  common  integuments,  and 
from  it  iffued  four  projecting. parts.  Of  thefe  the  upper  is  an  imperfect  refemblance 
of  the  foot  of  a child,  having  one  large  and  three  fmaller  toes  upon  it.  The  lower  is 
a ftill  more  imperfect  imitation  of  a foot,  having  one  large  and  two  fmaller-toes. 

“ Between  the  two  feet  is  fituated  a fmall  and  rounded  projection  into  which 
a fmall  paffage  led,  capable  of  containing  a*  large- brifile,  but  it  foon  terminated  in  a 
cul  de  fa-c . Clofe  to  the  funis  there  was  another  fmall  and  thin  projection,  about  a third 
of  an  inch  in  length,  which  looks  like  a finger,  and  was  found  to  contain  bony  mat- 
ter, and  joints. 

“ There  was  no  appearance  of  head  or  neck.  No  ribs  could  be  felt,,  nor  clavicle, 
nor  fcapula.  There  was  no  veftige  of  any  thing  like  legs,  or  thighs,,  or  upper  ex- 
tremities ; or  of  organs  of  generation. 
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tc  The  only  external  fimilarity  of  this  monfter  to  a human  fcetus,  confifts  of  its 
covering,  and  the  attempt  at  a formation  of  two  feet  and  a finger. 

“ Before  the  internal  ftruCture  was  examined,  the  navel-ftring  of  the  perfect  fcetus 
was  injeCled,  from  whence  the  injedion  very  readily  paffed  through  both  placenta, 
viz.  that  of  itfelf,  and  that  of  the  monfter;  and  then  into  the  fubftance  of  the 
monfter  alfo,  as  appeared  by  the  rednefs  of  the  fkin. 

“ When  the  injedion  had  become  cold,  the  fkin  was  carefully  diffeCted  off:  in 
doing  which  it  was  found  that  the  upper  foot  had  no  bony  connection,  but  grew 
loofe,  and  only  conneded  to  the  internal  parts  by  cellular  fubftance.  The  lower 
foot  was  articulated  to  the  inferior  part  of  the  tibia  and  fibula. 

tc  The  internal  ftrudure  of  the  monfter  was  compofed  of  foft  and  bony  matter. 
Upon,  cutting  into  the  former,,  it  appeared  of  a homogeneous  flefhy  texture,  but 
without  any  regular  or  diftind  arrangement  of  mufcular  fibres ; and  was  very  vafcular 
throughout. 

<c  The  bones  which  were  furrounded  by  this  flefhy  fubftance  were  the  os  innomi- 
natum,  the  os  femoris,  the  tibia,  and  the  fibula.  The  relative  fituation  of  thefe  to 
each  other  defcribed  the  attitude  of  kneeling.  With  regard  to  the  bones  themfelves, 
the  os  innominatum,  and  the  os  femoris  are  both  perfed,  and  of  the  fize  which  we 
meet  with  in  a foetus  at  the  full  period  of  utero-geftation ; but  the  tibia  and  fibula 
are  much  fhorter  than  in  their  natural  proportion  to  the  thigh  bone.. 

“ At  the  upper  part,  and  towards  the  infide  of  the  os  innominatum,  was  placed 
a little  portion  of  fmall  inteftines,  loofely  conneded,  by  their  mefenterv,  to  the  pof- 
terior  edge  of  that  bone,  where  it  is  commonly  united  to  the  os  facrum.  Thefe  in- 
teftines had  a covering  of  peritonaeum,  and  were  very  minutely  injeded. 

“ The,  next  objed  was  to  trace  the  veffels  of  the  funis,  which  was  done  with 
great  care.  There  appeared  to  be  only  two,  viz.  an  artery,  and  a vein  ; and  thefe 
pafifed  on  towards  the  inner  furface  of  the  os  innominatum.  As  they  approached 
this  bone,  they  gave  off  fome  branches  to  the  furrounding  parts,  which  quickly  be- 
came too  fmall  to  be  traced.  The  trunks  then  paffed  backward  j towards  that'  part 
where  the  articulation  with  the  os  facrum  is  generally  found  ; at  which  place  they 
went  to"  the  other  fide  of  the  bone,,  where  they  diftributed  a great' number  of  fmall 
branches,  and  were  at  length  loft  in  the  furrounding  parts. 

“ This  was  the  whole  of  the  internal  conftrudion  of  this  very  extraordinary  mon- 
fter. There  was  not  the  fmalleft  appearance  of  head,  or  vertebrae,  or  ribs.  There 
was  neither  brain,  fpinal  marrow,  nor  nerves.  It  had  no  heart,  nor  lungs.  It  con- 
tained none  of  the  vifcera  fubfervient  to  digeftion,.  excepting  the  inteftines  already 
mentioned  ; nor  any  glandular  fubftance  whatfoev-er.” 

The  writer’s  obfervations  relate  to  the  prefumptive  proof  afforded  by  this  extraor- 
dinary production,  of  the  fimplicity  of  function  of  animals  in  the  foetal  ftate.  In 
this  inftance,  the  aCtions  muft  have  been  that,  of  the  vafcular  fyftem  folely,  and  un- 
afiifted  by  a heart;  which  yet  appears  to  have  been  capable  of  forming  a variety  of. 
parts,  as  bone,  fkin,  cartilage,  ligament,  &c. 
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XIV.  Defer  ip  lion  of  an  Injlrument  for  ofeertaining  the  fpecific  Gravities  of  Fluids.  By  Jo-hit 

Godfrey  ochmeisser. 

Cf  whole  apparatus  is  reprefented  in  Plate  I.  Fig.  8.  It  confifts  of  a 

Jl  flat-bottomed  glafs  bottle  in  which  is  fitted,  by  grinding,  a glafs  ftopper 
having  a thermometer  pafling  through  it.  T he  bore  of  this  ftopper  is  conical,  and 
the  thermometer  has  a glafs  collar,  which  is  ground  into  the  bore  of  the  ftopper,  fo 
as  to  be  perfectly  tight.  There  is  fome  difficulty  both  in  making  the  glafs  collar, 
and  in  fitting  it  into  the  ftopper.  If  the  thermometer  tube  and  the  collar  be  not 
made  of  the  fame  metal,  the  collar  is  very  apt  to  fly  off  in  grinding  ; for  this  reafon 
I have  fometimes  fixed  the  tube  into  the  ftopper  by  means  of  a thin  piece  of  elaftic 
gum,  wound  very  tight  round  the  tube.  This  gum,  by  its  elafticity,  effeftuaily  ex- 
cludes air  and  liquids,  and  is,  in  the  ufual  temperature  of  the  atmofphere,  not  dift 
folved  by  any  liquor,  except  vitriolic  tether,  and  not  even  by  that,  unlefs  is  it  parti- 
cularly prepared  for  the  purpofe. 

“ The  cavity  left  at  the  upper  part  of  the  ftopper  may  be  filled  up  with  fealino- 
wax,  or  any  other  kind  of  cement ; this  will  affift  in  fixing  the  tube,  and  as  the 
liquors  to  be  weighed  do  not  come  in  contact  with  this  part,  if  the  bottle  be  care- 
fully filled,  there  is  no  danger  that  the  wax,  or  cement  made  ufe  of,  Ihould  in  any  de- 
gree affeft  the  accuracy  of  the  experiments.” 

To  ufe  it,  an  accurate  cubic  inch,  faftened  by  horfe  hair  to  an  hydroftatical  balance, 
is  immerfed  in  diftilled  water,  of  temperature  fixty  degrees  by  Fahrenheit,  and  from 
the  weight  loft,  the  weight  of  a cubic  inch  of  this  water  is  confequently  determined. 
The  inftrument  itfelf  is  then  accurately  weighed,  talcing  care  to  dedudt  the  weight 
of  the  air  contained  in  the  bottle.  The  bottle  is  then  filled  with  diftilled  water  of  the 
temperature  of  fixty  degrees,  and,  the  weight  of  this  water  being  afeertained,  the 
quantity  of  water  may  be  found  in  cubic  inches.  Fill  the  bottle  then  with  any  other 
fluid  of  the  fame  temperature,  and  afeertain  its  weight,  which,  compared  with  the 
weight  above  found  of  the  diftilled  water,  gives  the  fpecific  gravity  of  the  fluid.  To 
bring  the  fluid  to  the  temperature  of  fixty  degrees,  fet  the  bottle  in  cold  water,  and 
add  as  much  warm  water  to  it,  as  may  be  neceffary  to  bring  it  to  the  defired  tempe- 
rature. If  fluor  acid  is  to  be  weighed,  coat  the  infide  of  the  bottle  with  melted  wax  ; 
this  coating  may  eafily  be  removed  afterwards  by  a little  oil  of  turpentine  or  any  other 
effential  oik 


XV.  ExtraB  of  a “Letter  from  Sir  Charles  Blagden,  Knt.  S.  R.  S.  to  Sir  Jofeph  Banks , 
Bart.  P.  R.  S..  giving  Account  of  the  d'ides  at  Naples. 

BY  this  it  appears,  that  from  an  obfervation  made  by  the  writer  on  the  fecond  of 
March,  it  was  high  water  at  Naples  about  eleven  in  the  forenoon,  and  low 
■water  between  five  and  fix  in  the  afternoon,  with  a difference  of  pretty  exaftly  one 
foot  in  the  height.  The  wind  blew  the  fame  way  all  the  time,  and  the  fea  was  very 
little  agitated.  On  the  preceding  day  the  water  had  funk  an  inch  or  two  lower.  The 
time  of  high  water  at  full  and  change  is,  from  this  and  other  lefs  accurate  obfervations 
concluded  to  be  between  nine  and  ten  o’clock  in  the  bay  of  Naples, 
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XVI.  ObJervations  on  Vifton.  By  Thomas  Young. 

TO  account  for  the  mode  by  which  the  eye  is  enabled  to  accomodate  itfelf  to 
the  viewing  of  objects  at  a lefs  diftance  than  that  of  eafy  or  indolent  vifion, 
has  long  been  attempted  by  philofophers ; and  a variety  of  hypothefes  relative  to 
fuppoled  powers  of  different  parts  of  the  eye  to  effedt  this  accommodation,  have  been 
framed.  The  principal  of  thefe . are  enumerated  by  the  prefent  writer,  with  a brief 
refutation.  He  then  proceeds  to  ftate  his  own  opinion,  with  the  difcovery  on  which 
it  was  founded. 

tc  In  clofely  examining,  with  the  naked  eye  in  a ftrong  light,  the  cryftalline  from 
an  ox,  turned  out  of  its  capfule,  I difcovered  a ftruflure  which  appears  to  remove 
all  the  difficulties  with  which  this  branch  of  optics  has  long  been  obfcured.  On  view- 
ing it  with  a magnifier,  this  ftrudlure  became  more  evident. 

« The  cryftalline  lens  of  the  ox  is  an  orbicular,  convex,  transparent  body,  compofed 
of  a confiderable  number  of  fimilar  coats,  of  which  the  exterior  clofely  adhere  to 
the  interior.  Each  of  thefe  coats  confifts  of  fix  mufcles,  intermixed  with  a ge- 
latinous fubftance,  and  attached  to  fix  membranous  tendons.  Three  of  the  tendons 
are  anterior,  three  pofterior;  their  length  is  about  two  thirds  of  the  femi-diameter 
of  the  coat;  their  arrangement  is  that  of  three  equal  and  equidiftant  rays,  meeting 
in  the  axis  of  the  cryftalline  ; one  of  the  anterior  is  diredled  towards  the  outer  angle 
of  the  eye,,  and  one  of  the  pofterior  towards  the  inner  angle,  fo  that  the  pofterior 
are  placed  oppofite  to  the  middle  of  the  interfaces  of  the  anterior  ; and  planes  paffing 
through  each  of  the  fix,  and  through  the  axis,  would  mark  on  either  furface  fix  re- 
gular equidiftant  rays.  The  mufcular  fibres  arife  from  both  fides  of  each  tendon ; 
they  diverge  till  they  reach  the  greateft  circumference  of  the  coat,  and,  having  palled 
it,  they  again  converge,  till  they  are  attached  refpe&ively  to  the  fides  of  the  neareft 
tendons  of  the  oppofite  furface.  The  anterior  or  pofterior  portion  of  the  fix  viewed 
together,  exhibits  the  appearance  of  three  penniformi-radiated  mufcles.  The  ante- 
rior tendons  of  all  the  coats  are  fituated  in  the  fame  planes,  and  the  pofterior  ones  in 
the  continuations  of  thefe  planes  beyond  the  axis.  Such  an  arrangement  of  fibres 
can  be  accounted  for  on  no  other  fuppofition  than  that  of  mufcularity.  This  mafs 
is  inclofed  in  a ftrong  membranous  capfule,  to  which  it  is  loofely  connected  by  minute 
veffels  and  nerves  ;.  and  the  connection  is  more  obfervable  near  its  greateft  circum- 
ference. Between  the  mafs  and  its  capfule  is  found  a confiderable  quantity  of  an 
aqueous  fluid,  the  liquid  of  the  cryftalline. 

“ I conceive,  therefore,  that  when  the  will  is  exerted  to  view  an  objeCl  at  a fmalF 
diftance,  the  influence  of  the  mind  is  conveyed  through  the  lenticular  ganglion,  formed 
from  branches  of  the  third  and  fifth  pairs  of  nerves,  by  the  filaments  perforating  the 
fclerotica,  to  the  orbiculus  ciliaris,  which  may  be  confidered  as  an  annular  plexus  of 
nerves  and  veffels;  and  thence  by  the  ciliary  procefles  to  the  mufcle  of  the  cryftal- 
line, which,  by  the  contraction  of  its  fibres,  becomes  more  convex,  and  collects  the 
diverging  rays  to  a focus  on  the  retina.  The  difpofition  of  fibres  in  each  coat  is  ad- 
mirably adapted  to  produce  this  change ; for,  fince  the  leaft  furface  that  can  contain 
a given  bulk  is  that  of  a fphere,  (Simpfon’s  Fluxions,  p.  486,  the  contraction  of 
any  furface  muft  bring  its  contents  nearer  to  a fpherical  form.  The  liquid  of  the 
cryftalline  feems  to  ferve  as  a fynovia  in  facilating  the  motion,  and  to  admit  a fuffi- 
cient  change  of  the  mufcular  part,-  with  a fmaller  motion  of  the  capfule.^ 
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fC  It  remains  to  be  inquired,  whether  thefe  fibres  can  produce  an  alteration  in  the 
form  of  the  lens  fufficiently  great  to  account  for  the  known  effects. 

“ In  the  ox’s  eye,  the  diameter  of  the  cryftalline  is  700  thoufandths  of  an  inch, 
the  axis  of  its  anterior  fegment  225,  of  its  pofterior  350.  In  the  atmofphere  it  col- 
lefts  parallel  rays  at  the  diftance  of  235  thoufandths.  From  thefe  data  we  find,  by 
means  of  Smith’s  Optics,  Art.  366,  and  a quadratic,  that  its  ratio  of  refraction  is  as 
10000  to  6574.  Hauldbee  makes  it  only  as  10000  to  6832,7,  but  we  cannot  de- 
pend on  his  experiment,  fince  he  fays  that  the  image  of  the  candle  which  he  viewed 
was  enlarged  and  diftorted  ; a circumftance  that  he  does  not  explain,  but  which  was 
evidently  occafioned  by  the  greater  denfity  of  the  central  parts.  Suppofmg,  with 
Hauldbee  and  others,  the  refraftion  of  the  aqueous  and  vitreous  humours  equal  to 
that  of  water,  viz.  as  10000  to  7465,  the  ratio  of  refraftion  of  the  cryftalline  in  the 
eye  will  be  as  rocoo  to  8806,  and  it  would  colleft  parallel  rays  at  the  diftance  of 
1226  thoufandths  of  an  inch : but  the  diftance  of  the  retina  from  the  cryftalline  is 
550  thoufandths,  and  that  of  the  anterior  furface  of  the  cornea  250;  hence  (by  Smith,. 
Art.  367,)  the  focal  diftance  of  the  cornea  and  aqueous  humour  alone  muft  be  2329. 
Now,  luppofing  the  cryftalline  to  aftiime  a fpherical  form,  its  diameter  will  be  642 
thoufandths,  and  its  focal  diftance  in  the  eye  926.  Then,  difregarding  the  thicknefs 
of  the  cornea,  we  find  (by  Smith,  Art.  370,)  that  fuch  an  eye  will  colleft  thofe 
rays  on  the  retina,  which  diverge  from  a point  at  the  diftance  of  12  inches  and  8 
tenths.  This  is  a greater  change  than  is  neceflary  for  an  ox’s  eye,  for  if  it  be  fup- 
pofed  capable  of  dillinft  vifion  at  a diftance  fomewhat  lefs  than  12  inches,  yet  it  pro- 
bably is  far  fhort  of  being  able  to  colleft  parallel  rays.  The  human  cryftalline  is  fuf- 
ceptible  of  a much  greater  change  of  form. 

“ The  ciliary  zone  may  admit  of  as  much  extenfion  as  this  diminution  of  the  dia- 
meter of  the  cryftalline  will  require ; and  its  elafticity  will  afllft  the  fellular  texture 
of  the  vitreous  humour,  and  perhaps  the  gelatinous  part  of  the  cryftalline,  in  reftoring 
the  indolent  form. 

c<  It  may  be  queftioned  whether  the  retina  takes  any  part  in  fupplying  the  lens 
with  nerves  j but,  from  the  analogy  of  the  olfaftory  and  auditory  nerves,  it  feems 
more  reafonable  to  fuppofe  that  the  optic  nerve  ferves  no  other  purpofe  than  that  of 
conveying  fenfation  to  the  brain. 

“ Although  a ftrong  light  and  clofe  examination  are  required,  in  order  to  fee  the 
fibres  of  the  cryftalline  in  Its  intire  ftate,  yet  their  direftion  may  be  demonftrated, 
and  their  attachment  fhewn,  without  much  difficulty.  In  a dead  eye  the  tendons 
are  difcernible  through  the  capfule,  and  fometimes  the  anterior  ones  even  through 
the  cornea  and  aqueous  humour.  When  the  cryftalline  falls,  it  very  frequently  fepa- 
rates  as  far  as  the  center  into  three  portions,  each  having  a tendon  in  its  middle.  If 
it  be  carefully  ftripped  of  its  capfule,  and  the  fmart  blaft  of  a fine  blow-pipe  be  ap- 
plied clofe  to  its  furface  in  different  parts,  it  will  be  found  to  crack  exaftly  in  the 
direftion  of  the  fibres  above  deferibed,  and  all  thefe  cracks  will  be  flopped  as  foon 
as  they  reach  either  of  the  tendons.  The  application  of  a little  ink  to  the  cryftalline 
is  of  great  ufe  in  fhewing  the  courfe  of  the  fibres.”  % 

When  the  writer  firft  obferyed  this  ftrufture  of  the  cryftalline,  he  did  not  know 
that  its  mufcularity  had  before  been  fufpefted.  But  he  finds  that  Defcartes  luppofed 
it  to  be  <?f  this  nature ; apd  Leeuwenhoek,  accurately  deferibed  the  fibres  of  the 

cryftalline 
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CfyftaHine  in  various  animals,  and  even  called  it  a mufcle.  (See  Ph.  Tranf  V. 
XXIV.  p.  1729)-  Mr.  Young  has  not  yet  examined  the  human  cryftalline,  but 
from  its  readily  dividing  into  three  parts,  he  infers  its  hmilarity  to  that  of  the  ox. 

Plate  V.  Fig.  1.  Reprefents  the  ftrudture  of  the  cryftalline  lens,  as  viewed 
in  front. 

Fig.  2.  A fide  view  of  the  cryftalline*. 


XVII.  Obfervaticns  on  a Current  that  often  prevails  to  the  wejlward  of  Stilly ; endanger * 
ing  the  Safety  of  Ships , that  approach  the  Britifh  Channel . 

By  James  Renntell,  Efq.  F.R.S. 

THE  lofs  of  feveral  fhips  on  the  Scilly  ifles,  is  attributed  in  this  paper  to  a cur- 
rent, with  the  effedts  of  which  navigators  have  hitherto  not  been  lufficiendy 
acquainted.  There  is  by  all  accounts  a current  fitting  round  the  capes  of  Finifterre 
and  Ortegal  into  the  bay  of  Bifcay.  It  fets  to  the  eaftward  along  the  coaft  of 
Spain,  and  continues  its  courfe  along  the  coaft  ofFrance  to  the  north  and  north-weft. 
The  caule  of  this  current  is  the  prevalence  of  wefterly  winds  in  the  Atlantic,  upon 
the  ftrength  and  continuance  of  which  depends  the  extent  of  the  current : and  as 
currents  preferve  for  a confiderable  time  the  direction  they  received  from  the  laft 
coaft,  by  which  they  ran,  it  is  probable  that  the  current  of  the  bay  of  Bifcay  con- 
tinues its  courfe  about  N.  W.  by  W.  from  the  coaft  of  France,  to  the  weft  ward  of 
Scilly  and  Ireland. 

At  times  this  current  may  not  be  ftrong  enough  to  preferve  its  diredtion  acrofs  the 
mouth  of  the  Britifh  channel ; but,  after  hard  and  continued  gales  of  wind  from  the 
weft,  it  will  be  felt  not  only  in  the  parallel  of  Scilly,  but  in  that  of  the  fouth-weft 
coaft  of  Ireland.  Common  obfervation  (hews  the  effedt  of  wind  on  water  to  pro- 
duce a current.  In  a canal  four  miles  long,  the  water  was  kept  up  four  inches  higher 
at  one  end  than  the  other,  by  the  adtion  of  wind  along  the  canal.  A ftrong  fouth- 
weft  or  north-weft  wind  raifes  very  high  tides  in  the  Britifh  channel  or  in  the  Thames 
and  on  the  eaflern  coafts ; fince  the  accumulated  water  cannot  efcape  faft  enough 
by  the  ftraits  of  Dover  to  preferve  the  level.  A ftrong  north-weft  wind  of  any  con- 
tinuance raifes  the  Baltic  at  leaft  two  feet,  and  the  Cafpian  Sea  is  higher  at  one  end 
than  the  other,  as  a ftrong  northerly  or  l'outherly  wind  prevails.  1 hus  as  water, 
which  cannot  efcape,  is  railed  up  in  fome  places  by  the  wind,  in  others  by  the  fame 
caule  a current  will  be  produced,  and  its  extent  will  depend  on  the  force  by  which 
it  is  fet  in  motion. 

A fimilar  current  does  from  wefterly  winds  prevail  in  the  Britifh  channel,  but 
from  being  blended  with  the  tides  it  is  fcarcely  to  be  perceived.  The  form  too  of 
the  channel  does  not  permit  the  fame  effedts  to  be  produced  in  it  as  in  the  bay. 
The  bay  is  on  many  accounts  remarkable.  The  uncommon  degree  of  agitation  re- 
marked in  it  in  ftormy  weather  may  be  owing  to  the  a.ufe  which  produces  the  cur- 
rent, or  to  the  current  itfelf.  In  the  firft  inftance,  the  refiftance  made  to  the  water 
by  the  land,  occafions  (as  has  been  exemplified  by  Mr.  Smeaton’s  mode  of  quieting 
Ramfgate  harbour)  a reverberation,  making  the  furface  of  a great  part  of  the 
gulph  very  unquiet.  The  effedt  of  a current  running  to  windward,  is  to  produce 
Vol.  II.  Part  I.  G a fhort 
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a fhort  hollow  and  dangerous  wave,  and  confequently  when  the  current  is  ftrong,  and 
the  wind  frefh  from  the  north-weft,  the  agitation  of  the  waters  in  the  north  part  cf 
the  bay  muft  be  confiderable.* 

We  have  not  as  yet  fufhcient  data  to  determine,  at  what  time  from  the  com- 
mencement of  ftrong  wefterly  gales  in  the  Atlantic  and  bay  of  Bifcay,  the  currenc 
may  produce  an  effedt  on  tracks  of  fnips  near  Scilly;  but  the  prevalence  of  fuch 
winds  will  be  the  fignal  for  the  appearance  of  a current  between  Ufliant  and  the  fouth  - 
weft  coaft  of  Ireland.  The  fatfts  on  which  the  exiftence  of  this  current  is  founded 
are  thefe. 

In  1778,  the  Hedlor  Eaft-Indiamen  encountered  in  crofting  the  eaftern  part  of 
the  Atlantic  between  the  parallels  of  42  and  49,  very  ftrong  wefterly  gales,  varying 
two  or  more  points  to  the  north  and  fouth  of  w^eft,  but  blowing  longeft  from  the 
northern  points.  Between  the  16th  and  24th  of  January,  it  blew  with  uncommon 
violence,  and  the  ftorm  extended  from  the  coaft  of  Nova  Scotia  to  that  of  Spain.  On 
the  30th  of  January,  when  the  fhip  was  within.  60  or  70  leagues  of  the  meridian  of 
Scilly,  between  the  parallels  of  49  and  50,  the  current  was  perceived,  which  in  two 
days  fet  the  veffel  to  the  north  of  its  intended  parallel,  by  near  half  a degree,  and 
the  wind  inclining  to  the  fouth  prevented  it  from  regaining  the  parallel.  The 
direction  alio  of  the  current  being  more  wefterly  than  northerly,  we  were  driven 
near  thirty  leagues  to  the  weft,  for  we  had  foundings  in  73  fathoms  in  the  latitude 
of  Scilly,  and  afterwards  ran  1 50  miles  by  the  log  dire&ly  eaft,  before  we  came  the 
length  of  the  ifiands,  and  in  running  120  miles  we  lhallowed  the  water  only  nine 
fathoms.  We  were  fenfible  of  this  current  by  the  obfervations  of  latitude,  bar 
riplings  on  the  furface  of  the  water  and  by  the  direction  of  the  lead  line,  and  being 
driven  to  the  north  of  Scilly  were  barely  able  to  get  through  between  thofe  iflands 
and  the  Land’s  end.  From  our  foundings,  and  in  formation  from  a veftel  which  had 
only  juft  entered  the  current,  we  may  conclude,  that  it  extends  from  Scilly  fixty 
leagues,  and  its  breadth  may  probably  be  little  more  than  thirty  leagues,  as  we 
crofted  it  very  obliquely  and  perhaps  in  the  wideft  part. 

From  the  journal  of  the  Atlas  Eaft-Indiaman,  which  had  time-keepers  on  board* 
we  have  clearer  proofs  of  the  exiftence  of  the  current  and  the  rate  of  its.  motion. 
The  Atlas  had  on  the  27  th  of  January,  1787,  advanced  with  a fair  wind  55  leagues 
to  the  weftward  of  Uftiant,  when  a violent  gale  hegan  at  fouth,  and  about  11  hours 
afterwards  changed  fuddenly  to  the  weftward.  On  the  28th  it  was  generally  W by  S* 
and  WSW,  on  the  29th  SW  by  W>.  or  more  foutherly,  on  the  30th  and  31ft  SSW, 
to  SW,  by  S.  During  this  time  the  fhip  was  generally  lying  to  with  her  head  to  the 
NW.  On  the  ift  of  February  the  gale  abated,  but  on  the  following  day  returned, 
and  continued  with  little  inter  million,  blowing  between  S and  WNW,  but  chiefly  and 
moft  violently  from  WSW  and  SW.  On  the  8th  and  9th  it  blew,  fays  the  journal, 
a mere  hurricane.  On  the  nth,  the  weather  being  more  moderate  and  the  wind 
favourable,  the  fhip  proceeded  on  its  courfe  fouthward,  being  two  degrees  and  a 
quarter  to  the  weft  of  Finiflerre  by  the  reckoning,  but  by  the  time-keepers  more 
than  four  degrees  and  a half. 

To  this  account  the  following  particulars  may  be  fubjoined.  At  noon  when  the 

gale 

* In  the  fame  manner  a fwell  railed  by  a ftrong  gale  at  fouth  or  fouth-wefl  in  the  traft  of  variable 
winds  has  been  felt  very  far  within  the  limits  of  the  Couth  eaft  trade  wind  in  tbe  Indian  Ocean. 
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«-alc  begun,  the  longitude  by  reckoning  was  within  14  minutes  of  that  by  the  time- 
keepers, the  latter  being  the  moft  westerly.  This  difference  may  have  arifen  from 
an  error  in  the  log,  in  the  pofition  of  the  needle,  or  to  the  wefterly  current  which 
the  fhip  was  in  on  the  27th.  The  differences  were  but  trifling  on  the  three  follow- 
ing days,  and  on  the  30th  had  amounted  only  to  24  minutes,  when  the  fhip  was 
about  24  leagues  WSW  of  Scilly,  and  at  25  leagues  SW  by  W from  Scilly,  they 
had  foundings  at  70  fathoms.  From  this  lafb  circumftance  it  appears,  that  the  longi- 
tude 8°. .28'  fhewn  by  the  time-keepers  weft  from  London  was  nearly  that  of  the 
fhip.  The  longitude  of  St.  Agnes  Scilly  being  6Q..j.6'. 

Here  the  Atlas  was  affifted  by  the  current,  which  had  delayed  the  Hedtor,  and 
carried  clear  of  the  fouth-weft  coaft  of  Ireland.  On  the  31ft,  the  time-keepers 
fhewed  that  the  fhip  had  fet  very  confiderably  to  the  weftward  of  the  reckoning,  and 
by  the  2d  of  February,  at  three  in  the  afternoon,  that  is  in  fifty- one  hours,  fhe  had 
fet  two  degrees  of  longitude  to  the  weft  of  the  reckoning.  On  the  3d  of  February 
at  noon,  that  is  forty-five  hours  after,  a further  fet  appeared  of  23  minutes  of  lon- 
gitude, fo  that  in  four  days  the  fhip  had  been  carried  by  the  current  two  degrees  and 
twenty-three  minutes,  and  from  the  beginning  of  the  gale  2°..32'  long,  or  ninety-nine 
miles.  Here,  or  even  before  the  time  of  obfervation  on  the  3d,  the  current  appears 
to  have  left  them  as  the  differences  on  the  following  days,  which  at  fometimes  are 
to  the  eaft,  at  others  to  the  weft,  may  rather  be  afcribed  to  the  errors  of  the  log, 
than  to  the  effedts  of  a current.  Hence  we  may  infer,  that  the  Atlas  experienced  a 
wefterly  current,  from  a point  about  twenty-four  leagues  to  the  WSW  of  Scilly, 
to  four  degrees  of  longitude  weft  of  the  meridian  of  Cape  Clear  in  the  parallel  of  510, 
the  ftream  going  off  to  the  northward  between  this  track  and  the  fouth-weft  coaft  of 
Ireland. 

There  are  two  particulars  in  this  cafe  which  are  not  eafily  accounted  for.  Firft, 
the  current  was  felt  in  its  apparently  full  ftrength  the  fourth  day  after  the  commence- 
ment of  the  gale,  preceding  which  the  winds  in  the  channel  had  been  eafterly  for 
three  days,  and  the  fourth  day  there  had  been  ftrong  gales  at  S W,  and  the  five  days 
preceding  that  there  had  been  chiefly  light  winds  at  weft.  From  this  ftatement  we 
may  fuppofe  the  current  to  have  originated  from  a vaft  body  of  water  pent  up  in  the 
bay  of  Bifcay  by  gales,  firft  from  the  fouthward  eleven  hours,  then  a point  or  two  to 
the  fouth  of  weft,  and  laftly  at  fouth-weft,  and  this  body  to  have  run  along  the  S W 
coaft  of  Britany,  and  thence  preferving  the  diredtion  acquired  by  running  along  the 
laft  coaft,  to  have  gone  to  the  north-weltward. 

Secondly,  there  is  not  a northern  fet  indicated  in  the  journal  of  the  Atlas.  But  this 
will  not  prove  that  there  was  not  a northing,  as  they  had  not  obfervaiions  of  latitude 
regularly,  and  on  the  31ft  of  January,  when  lying  to,  thirty-fix  miles  which  appears 
exceflive,  are  allowed  for  twenty  hours  drift  to  the  north-weft.  On  that  day,  and  on 
the  fecond,  in  a very  important  point  of  the  track,  there  was  no  obfervation,  and  the 
two  miles  northing  fhewn  by  the  obfervation  of  the  firft  proves  nothing.  In  the 
Hedtor  a confiderable  degree  of  northing  was  obferved  on  two  days  about  twelve 
miles  each,  on  another  thirteen,  and  two  others  nine  and  eight,  and  this  fet  to  the 
northward  was  indicated  alfo  by  the  lead  line,  and  the  ripling  on  the  furface  of  the  water. 

From  hence  it  may  be  remarked,  that,  firft,  whatever  may  be  the  breadth  of  the 
ftream,  if  a fhip  erodes  it  very  obliquely,  fhe  will  be  more  affedted  by  it  than  if  fhe 
fteered  diredUy  acrofs  it;  and  if  the  eaftern  border  has  a more' northerly  diredtion  than 
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the  middle,  this  circumftance  fhould  be  guarded  againft.  The  ftream  is  alfo  probably 
broader  in  the  parallel  of  Scilly  than  farther  fouth,  and  hence  they,  who  have  been- 
carried  by  the  force  of  the  current  to  the  north  of  Scilly,  may  think  themfelves  for- 
tunate in  its  being  fo  ftrong,  as  they  might  otherwife  have  been  carried  on  the. 
rocks. 

Secondly,  after  a good  obfervation  in  latitude  at  noon,  one  may  run  eaftward  dur- 
ing a long  night,  but  after  ftrong  wefterly  gales  in  the  Atlantic,  in  approaching  the 
channel  with  light  foutherly  winds,  it  would  be  better  either  to  make  Ufhant,  or  to 
keep  within  the  parallel  of  48°  45'.  In  490  30',  the  current  will  have  its  full  effedt* 
where  the  danger  is  the  greateft  but  in  48^  45',  if  affailed  by  a north-weft  current* 
the  fhip  may,  by  a foutherly  wind  be  carried  into  the  channel. 

Thirdly,  Ships  bound  to  the  weftward  with  the  wind  in  the  fouth-weft,  by  prefer- 
ring the  larboard  tack,  will  have  the  benefit  of  the  current. 

Fourthly,  the  lighthoufe  of  Scilly,  which  is  either  removed  or  to  be  removed  to- 
the  fouth-weft  of  the  iflands,  fhould  be  very  lofty.  The  light  has  never  appeared 
clear  and  bright  as  a light  to  diredt  fhips  ought  to  do.* 

Fifthly,  as  the  prefent  chart  of  foundings  is  very  bad,  it  would  be  ufeful  to  fend  a 
vefifel  with  time-keepers  to  take  the  foundings  between  the  parallels  of  Scilly  and' 
Ufhant,  from  the  meridian  of  the  Lizard  point  to  as  far  weft  as  the  moderate  depths 
extend.  By  i'uch  a furvey  the  want  of  obfervations  of  latitude  and  longitude  might 
be  fupplied,  and  the  danger  of  the  current  avoided. 

Sixthly,  there  are  two  things  which  fhould  be  afcertained,  firft,  the  point  at  which* 
the  two  tides  of  St.  George’s  and  the  Britifh  channel  feparate  on  the  weft  of  Scilly* 
Secondly,  the  degree  of  northing  one  ftream  has  more  than  the  other.  By  knowing 
thefe  points  the  danger  of  getting  into  too  northern  a parallel  may  be  avoided.. 


XVIII.  Obfervations  on  the  Planet-  Venus.  By  William  Herschel,  LLD.  F.R.S.- 

THESE  obfervations  were  made  with  a view  of  afcertaining  the  diurnal  rotations 
of  this  planet,  the  nature  of  its  atmofphere,  the  magnitude  of  its  real  diameter* 
and  the  conftrudtion  of  the  planet,  with  regard  to  fuch  appearances  as  are  afcribed  to 
feas,  continents  or  mountains.  The  late  wonderful  properties  afcribed  to  Venus* 
fuch  as  its  mountains  twenty-three  miles  in  height,  a ragged  margin  refembling  the: 
uneven  border  of  the  moon,  feen  by  a power  from  1 to  4,  one  cufp  appearing  pointed,, 
and  the  other  blunt,  owing  to  the  fliadow  of  fome  mountain,  have  not  been  difco- 
vered  by  the  writer,  to  whom  want  of  attention,  or  a deficiency  of  inftruments  will 
hardly  be  imputed,  and  the  flat  fpherical  forms  of  Saturn  remain  to  him  equally- 
unknown. 

Obfervations .. 

No  fpot  vifible  on  Venus  withy-feet  reflector  on  April  17,  1777,  or  on  April  26* 
with  10-feet  refledtor,  though  the  difk  was  bright  and  well  defined  on  both  days,  or 
on  February  21,  1780,  diameter  15", 9 mean  of  three  meafures.  No  fpot  on  May  2> 
1780,  power  449  diameter,  17",!,  or  on  28,  power  268  and  449,  diameter  22', 8,  or 
on  29  power  447  edge  fharp  and  well  defined. 

June 

* The  light  we  unclerftand  is  now  a remarkable  fine  one.  It  revolves,  and  being  at  every  revolution 
ob  leu  red  for  a time,  mult  be  well  known  by  every  navigator. 

-t  V oL  1.  page  160.  No.  XVI, 
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June  I9>  a bluilh,  darkifh  fpot  meets  a rather  bright  one  in  an  angle,  vertex 
about  a third  of  the  diameter  from  one  of  the  cups.  June  21,  2?,  24,  25,  26,  28, 
29,  30.  July  3,  with  a 20-feet  Newtonian  refledor,  power  generally  300  and  450, 
fpots  extremely  faint  and  changeable,  from  which  it  is  evident  that  Venus  has  a mo- 
tion on  its  axis  and  an  atmofphere,  as  the  changes  obferved  can  hardly  be  upon  the 
folid  body  of  the  planet.  No  fpot  on  September  18,  diameter  3 8', 4,  or  on  October 
10,  with  a perfed  7-feet  fpeculum,  power  227,  460  and  932,  diameter  41', 3,  or  on- 
Odober  n,  diameter  27",8,  or  on  Odober  20,  21,  23.  On  April  17,  1783,  with 
10-feet  refledor,  power  324,,  fome  darkifh  fpots  feen,  as  alfo  with  7-feet  refledor,. 
power  227,  but  not  defined  enough  for  the  determining  of  the  rotation.  May  21, 
with  10-feet  refledor,  a new  fpeculum  and  power  250,  at  7 b. .30'  no  fpot,  8£..3o' 
an  ill  defined  fpot,  9^.1 5’  no  motion  to  be  depended  on,  but  the  figure  feems  rather' 
advancing  towards  the  center.  May  30,  31,  and  June  1,  6,  fpots  obferved  with 
10  and  20-feet  refledors,  and  motions  perceived  in  them.  No  Ipot  on  December  3,. 
with  460,  and  932,  or  on  February  13,  1785,  with  a new  10-feet  Newtonian  reflec- 
tor, or  on  April  8,  1788.  On  November  30,  no  fatellite  vifible.  If  Ihe  has  one 
it  mult  be  lefs  in  appearance  than  a ftar  of  the  8th  or  9th  magnitude,-  power  300. 
No  fpot  on  December  2,  1789,  power  157,  300*  460,  or  on  May  23,  1791,  with 
40  feet  refledor.  Superior  light,  of  this  telefcope  an  inconvenience. 

November  24.  Corredion  of  the  clock  46',7,  diameter  meafured  with  20-feet 
refledor,  power  157,  12^.. 18',  1 ft.  meafure  45', 486.  2d.  46,142.  3d.  45,514. 

4th.  45,814.  5th.  46,033.  6th.  46,252.  Mean.  45",874.  With  power  300, 
I2&..36'  ill.  meafure  44",885.  2d.  45,705.  3d.  45,104.  4th.  45,322.  5th.- 
45,842.  Mean.  45,372.  Mean  of  the  two  fets  45'’,623.  The  fpeculum.  having  been 
lately  repolilhed,  tables  were  made  for  calling  up  the  meafure  by  the  following; 
Iran  fits. 

“ November.  25,  179T.  Tranfits  of  equatorial  liars,  taken  to  determine  the  value 
of  the  micrometer,  which  is  divided  into  revolutions  of  fixty  parts  each. 

‘f  Firft  fet,  23", o 23,0  23,0  23,0  23,2  23,1  23,1  23,0  23,7  23,1  zz  23 '',06  = 21 
revolutions  ; corredion  -p  7,2  parts;  for  zero  and  concave  wires. 

(<  Second  fet,  16  ,8  16,6  16,4  16,5  16,7  16,6  16,5  16,8  16,4  16,5  r:  16,5s 
— 15  revolutions  1,3  parts.  Corredion  -p  7,2. 

“ By  the  firft  fet,  1 part  — ©",272964 

**  Second  fet  - - 273748 

w Mean  of  the  two  fets  o'', 2733 56 

“ In  the  firft  fet,  the  micrometer  was  opened  to  21  revolutions;  and  ten  equato- 
rial liars  were  obferved  to  pals  from  one  wire  to  the  other.  The  opening  was  af- 
terwards changed,  and  ten  other  liars  were  again  obferved  to  pafs  over  the  wires ; 
after  which  the  micrometer  was  read  off,  and  found  to  be  15  revolutions  and 
1,3  parts.” 

February  4,  1793.  Corredion  of  the  clock  i'..28".  At  2&.. 55' with  7-feet  re- 
fiedor,  power  172.  Venus  well  defined,  but  no  fpot  or  appearance  of  a mountain,- 
with  power  215,  no  inequality  in  the  line  feparating  light  from  darknels,  with  287 
and  430  very  diftind,  but  no  mountains  or  inequality,  though  the  terminating  line 
is  not  fo  fharply  defined  as  the  circumference.  With  the  latter  power  were  feen  orr 

Saturn^.  - 


s& 
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Saturn,  the  equatorial  belt,  the  fhadow  of  the  ring  on  Saturn,  and  of  Saturn  on  the 
ring,  the  divilion  of  the  ring,  &c. 

March  3.  Corredlion  of  the  clock,  2J..o",6.  At  6^.3 o'  with  7-feet  refledlor, 
and  various  powers,  no  fpots  feen  on  Venus.  April  3.  Corredtion  of  the  clock, 
2'. .43", 9 at  9^.9 ’,  with  7-feet  refledlor,  powers  215,  287,  430,  no  fpots,  horns 
equally  (harp,  no  appearance  of  mountains.  The  fame  appearances  on  April  4, 
v/hen  corredtion  was  2'.. 45  ,3.  On  April  5,  corredtion  being  2'.. 46", 7.  On  April  6, 
corredtion  being  2j..48",i.  On  April  7,  corredlion  being  2'.. 49",6.  And  on  April 
8,  corredtion  being  2'.. 51'',  at  yh..2'}  with  10-feet  reflector,  power  300  and  400. 

April  9.  Corredlion  2'.. 52,1,  at  8^..45',  with  10-feet  reflector,  power  300  and 
400,  as  before,  but  the  light  of  Venus  is  brighter  around  the  limb  than  on  the  part 
feparating  the  enlightened  from  the  unenlightened  part  of  the  dilk.  9A.1 6',  the 
bright  part  on  the  limb  like  a bright  bead  of  nearly  equal  breadth  all  round.  April 
16.  Correction  2'. -59V5 — at  10b.. 3',  with  7-feet  reflector  as  before.  April  20. 
Correction,  3'.. 3", 8,  at  lob,  with  powers  up  to  860  as  before.  With  287  a narrow 
luminous  border  around  the  limb  lefs  bright,  but  not  confiderably  fo  near  the  ter- 
minating line  than  farther  from  it,  with  inferior  powers  not  fo  well  diftinguifhed. 
April  22.  Corredlion  3'..5'/,9>  powers  up  to  1720  as  before,  at  10&..20',  with  430, 
the  luminous  margin  compared  to  the  light  adjoining  it,  may  be  exprefied  by  fud- 
denly  much  brighter  all  around  the  limb. 

April  28.  Corredlion  3'..  12,3.  29.  Corredlion  3'..i3",4.  May  1.  Correc- 
tion 3/..i5",5.  5-  Corredlion  3A.  1 9^8 . 12.  Corredlion  f..2j,,,3.  On  thefe  days 

with  various  powers,  no  fpots,  horns  perfedtly  alike,  no  appearance  of  mountains. 
The  (lender  part  of  the  crefcent  often  appears  knotty,  which  arifes  from  undulations 
in  the  air,  and  little  fcratches  in  either  of  the  fpeculums  may  produce  feeming  irre- 
gularities. The  illuminated  part  appears  often  more  than  a femicircle,  this  arifes 
&om  the  excels  of  the  fun’s  diameter,  or  the  twilight  of  the  atmofphere. 

May  13.  Corredtion  3'..  28'', 4.  The  points  of  the  horn  appear  blunter  than  they 
were  lafl  night,  owing  to  the  badnefs  of  the  weather.  18.  Corredlion  3'.-33//,7. 
19.  Corredlion  3'..34",7.  Horns  exceedingly  (lender,  brought  to  very  fine  points. 
•2,0.  Corredlion  3 .3  5 ,8.  Meafured  the  diameter  and  projection  of  the  cufps  beyond 
an  hemifphere  by  my  difk  micrometer.  Firit  meafure  with  double  eye  glafs, 
power  90,  too  low  to  be  accurate  diameter  2390.  Projection  500.  Second  mea- 
fure, power  215,  diameter  4800,  projection  620,  too  fmall.  The  mean  may 
not  be  far  from  the  true  diameter  3595,  projection  560. 

From  thefe  obfervations  we  may  conclude,  that  Venus  has  a rotation  on  its  axis, 
but  the  time  as  well  as  the  pofition  of  the  axis  are  involved  in  uncertainty.  The  at- 
mofphere is  probably  very  confiderable,  as  appears  both  from  the  changes  in  the 
fpots,  and  the  illumination  of  the  cufp£,  reaching  beyond  a femicircle  when  the 
planet  is  near  its  inferior  conjunction.  This  inference  was  firfi:  made  by  Schroeter, 
who  however  overlooks  the  penumbra  arifing  from  the  fun’s  diameter,  and  his  mea- 
fure s from  the  tarnifhing  of  his  reflector  are  alfo  defective.  On  the  extent  of  the 
twilight,  my  computations  (hew  that  it  is  greater  than  that  ‘givemby  Schroeter : but 
they  are  not  founded  on  a fufficient  number  of  accurate  obfervations  to  draw  a pofi- 
tive  conclufion  on  this  fubjedt.  1' hough  from  analogy  it  may  be  inferred  that  there 
are  mountains  on  this  planet,  better  inftruments  and  better  eyes  are  required  to  dis- 
cover them.  The  real  diameter  may  be  afeerrained  from  the  meafures  taken  with 
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the  20-feet  refleblor,  on  the24th  ofNovember  t 7 9 t , which  give  i8",79  for  the  ap- 
parent diameter.  From  hence  Venus  appears  to  be  a iittle  larger  than  the  earth,  but 
though  the  meafures  were  taken  with  great  precifion,  we  fhould  repeat  them  under 
the  moft  favourable  circumftances  before  the  queftion  is  abfolutely  dicided. 

The  phenomenon  of  the  bright  margin  may  be  afcribed  to  an  atmofphere,  which 
like  our  own  reftedting  and  refrabting  light  in  all  direblions,  will  on  the  border  in- 
creafe  the  luminous  appearance.  Thus  the  bright  belts  on  Jupiter  are  owing  to  the 
parts  where  the  atmofphere  is  moft  filled  with  clouds,  and  as  Venus  has  a very  denfe 
atmofphere,  the  furface  of  the  planet  will  be  feldom  feen.  T here  will  be  confe- 
quently  fewer  fpots  obferved  on  this  planet,  and  they  will  appear  generally  of  a darker 
colour  than  the  reft  of  the  body. 


XIX.  Abftratt  of  a Re  gift  er  of  the  Barometer , Thermometer , and  Rain,  at  Lyndon,,  in  Rutland, 
By  Thomas  Barker,  Efq-,  with  the  Rain  in  Surrey  and  Hampfhire , for  the  Tear  1792 and 
a Comparifon  of  wet  Seafons.  Communicated  by  Thomas  White,  Efq.  F.R.S. 
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Thermometer. 

Rain 

• 
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42 
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55 
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35 
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35 
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ff  The  winter  was  a fevere  one ; there  was  a fharp  froft  every  month  from  De- 
cember to  March,  chiefly  between  the  full  and  the  new  moons,  and  the  intervals 
were  often  ftormy  and  wet;  but  thofe  in  February,  both  at  the  middle  and  latter  end 
of  the  month,  v/ere  milder,  and  lefs  wet.  The  beginning  of  March  continued  mild, 
with  frequent  though  fmall  rains ; then  followed  as  fharp  a froft,  for  a week,  as  any 
in  the  winter.  After  that  ftormy  weather  in  April,  but  warm  and  growing;  till  a 
violent  thunder  ftorm  towards  Stamford  the  13th,  and  two  days  continued  rain  here, 
and  in  moft  other  places,  about  the  1 8th,  renewed  the  wet  feafon  ; which  lafted  all 
fummer,  and  was  perhaps  wetter  in  many  places  than  here,  for  we  had  no  heavy 
thunder  ftorms  all  the  fummer,  as  they  had  in  fome  parts.  Whenever  there  was 
thunder  this  year,  it  was  almoft  always  cold  after  it,  and  often  cold  weather  without 
it ; very  little  funfhine,  and  many  (harp  frofty  mornings  both  in  May  and  June,  which 
cut  off  the  apples  after  they  appeared  to  be  fet.  The  greateft  rains  this  lummer  were 
after  the  middle  of  April;  before  the  middle  of  May;  about  the  8 th  of  June;  the 
21ft  of  July;  the  18th  of  Auguft;  and  14th  of  September : thofe  in  April/  June,  and 
July,  made  floods,  the  two  latter  of  which  did  great  damage  to  the  meadow  hay; 
and  there  were  frequent,  fomctimes  almoft  daily,  leffer  rains.  The  intervals  of  fair 
and  fine  weather  were  ftiort,  and  not  many,  and  thofe  not  always  warm ; the  begin- 
ning of  May,  and  about  the  21ft  ; the  beginning  and  end  of  June  ; the  beginning  of 
July;  and,  what  was  the  fineft  time  this  fummer,  the  firft  half  of  Auguft.  During 
this,  in  general  fo  very  wet  a feafon,  the  hay  and  harveft  were  got  in,  and,  where 
they  were  not  flooded,  I think  with  lefs  damage  than  might  have  been  expedted.  The 
latter  hay  was  got  up  during  the  fine  time  in  Auguft;  fome  of  the  harveft  in  a tole- 
rable time  the  beginning  of  September;  and  what  was  delayed  by  the  almoft  daily 
rains  for  two-thirds  of  September,  was  finiflied  in  a fine  time  the  beginning  of  Octo- 
ber ; the  crop  of  wheat  was  tolerable  well,  but  barley,  oats,  and  peas,  were  dear. 

“ This  year  was  the  wetteft  fince  1782,  which,  with  1774,  and  fome  others,  ex- 
ceeded it ; and  this,  like  thofe  two  years,  began  to  grow  lefs  wet  the  beginning  of 
Oftober.  Yet  the  frequent  rains  after  that,  though  lefs  in  quantity,  kept  the  ground 
from  drying,  which  was  already  too  wet,  and  the  roads  continued  uncommonly  tom 
up  all  winter;  and  December  being  wetter,  increafed  it.  The  laft  fix  weeks  of  the 
year  were  in  general  dark  and  cloudy,  or  mifty ; very  little  fun,  and  not  much  froft, 
and  fo  far  feems  to  promife  an  open  winter;  but  December  was  a ftormy  time;  feveral 
great  ones,  and  fome  great  rains  and  floods.” 

■,.—i I 

Tran  factions  of  the  Society  inflituted  at  London, for  the  Encourage- 
ment of  Arts,  Manufatfurcs , and  Commerce . VoL  XL  1793. 

PAPERS  in  AGRICULTURE. 

WILLIAM  PATTENSON,  Elq.  of  Ibornden,  Kent , communicates  a method 
of  preferving  young  plantations  from  being  injured  by  hares  and  rabbits 
gnawing  the  bark.  Thefe  animals  have  an  averfion  to  tar ; but  this  fluid,  when 
long  expofed  to  the  air,  acquires  a drynefs,  which  occafions  the  tree  to  which  it  is 

applied 
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applied  to  be  bark-bound.  The  method,  then,  is  to  mix  the  tar  with  fix  or  feven 
times  as  much  greafe,  and  with  this  compofition  to  brufh  the  items  of  young  trees  as 
high  as  hares,  &c.  can  reach,  which  proves  an  effeftual  prefervative.  Flowering 
ffirubs,  to  which  the  mixture  cannot  be  fo  conveniently  applied,  may  be  preferved 
by  enclofing  the  branches  with  feveral  turns  of  new  tarred  twine. 

Thomas  Skip  Byot  Bucknall , EJq.  obtained  the  filver  medal  for  his  obfervations  con- 
cerning the  pruning  of  orchards.  He  remarks  that  the  bark  of  trees  is  of  three 
kinds ; the  outer,  rough  ; the  middle,  foft  and  fpungy  ; the  inner,  a whitiffi  rind, 
connedting  the  bark  to  the  wood.  When  the  ftem  grows  too  fall  for  the  bark,  it 
caufes  blotches  and  lacerations,  which  evil  is  cured  by  fcoring  the  bark  with  a (harp 
knife  ; but  care  fhould  be  taken  not  to  cut  through  the  inner  rind,  which  heals  with 
difficulty,  and  is  apt  to  become  ulcerated,  admitting  infedts  to  get  between  the  wood 
and  the  bark.  The  great  principle  of  pruning,  is  to  admit  the  fun  and  air  freely  to 
the  tree,  and  prevent  branches  from  eroding,  fo  as  to  injure  one  another  when 
moved  by  the  wind.  The  more  circularly  the  range  of  branches  is  didributed,  the 
better,  on  account  of  the  more  equal  circulation  of  the  fap.  Shortening  the  branches 
is  not  neceffary  except  on  account  of  the  fhape  of  the  tree  ; and  when  it  is  done,  they 
ffiould  be  taken  off  clofe  at  the  divifion,  in  order  that  the  wound  may  the  fooner 
heal.  Upon  thefe  general  principles  Mr.  Bucknall  ftates  his  operations  in  recover- 
ing to  a healthy  ftate  an  orchard  of  one  of  his  tenants,  confiding  of  fix  acres  fully 
planted  with  apple  and  cherry  trees,  which  from  negledl  had  become  greatly  can- 
kered and  decayed.  The  tenant  thus  deferibes  the  procefs.  t(  The  progrefs  was 
thus  : we  flood  and  examined  the  tree,  then  cut  out  every  branch  any  way  decayed 
or  galled,  or  where  there  appeared  any  curled  leaves.  That  being  done,  we  thinned 
the  tree  to  give  it  an  uniform  head,  and  that  the  air  and  fun  might  freely  pafs 
through  : afterwards,  we  took  off  all  the  dumps  which  had  been  injudicioufly  cut  be- 
fore. We  never  fhortened  a branch,  but  took  it  off  clofe  to  where  it  fliot  out  from 
the  other  part  of  the  tree. 

“ Mr.  Bucknall  condantly  attended,  and  was  determined  that  we  ffiould  cut  clofe, 
fmooth,  and  even,  holding  the  left  hand  under  the  branch,  that  it  ffiould  not  ffiiver 
the  bark.  We  alfo  took  off  every  branch  which  eroded  the  tree,  leaving  none 
but  thofe  whofe  extreme  branches  tended  outwards.  We  were  fometimes  in  doubt 
whether  a branch  ffiould  be  taken  off  or  not.  The  rule  Mr.  Bucknall  edabliffied 
was,  Confide  r,  will  that  branch  be  in  the  way  three  years  hence  : if  it  will,  the 
fooner  it  is  ofl'  the  better;  and  it  is  furpiidng  how  foon  we  got  into  fuch  a method, 
that  we  went  on  with  as  much  unconcern,  as  with  any  of  the  common  labours  of 
the  field.  A fervant  was  employed  to  fmooth,  with  a knife,  all  the  places  where 
the  faw  had  been,  and  to  rub  them  over  with  the  medicated  tar  ; and  that  was  done 
dire&ly,  that  the  wind  ffiould  not  dry  or  fplit  the  wood.  Formerly,  when  we  ufed 
to  take  off  a large  branch  or  two,  the  v/ounds  generally  cankered  ; which  made  us 
leave  them  in  the  encumbered  date  they  were  in,  rather  than  run  any  hazard  ; but, 
to  our  great  furprize,  the  wounds,  after  this  operation,  all  healed;  which  we  can  no 
■otherway  account  for,  but  from  what  Mr.  Bucknall  fays,  that  the  medication  dedroys 
the  vermin,  and  by  cutting  quite  clofe  to  the  remaining  branch,  the  flow  of  the 
fap  draws  the  Tides  of  the  wounds  together.  Be  that  as  it  may,  the  trees  are  per- 
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fedtly  healed ; and  we  are  fo  well  fatisfied,  that  we  intend  to  thin  fome  of  the  trees 
a little  more  next  autumn,  and  ftrongly  recommend  the  pradlice.” 

The  medicated  tar  alluded  to  was  made  by  difTolving  a quarter  of  an  ounce  of 
corrofive  fubiimate  reduced  to  fine  powder,  in  a glafs-full  of  gin,  in  a three-pint 
earthen  pipkin,  and  then  filling  by  degrees  the  pipkin  with  common  tar,  ftirring  it 
well  to  make  the  mixture  thoroughly  incorporate.  This  quantity  is  fufficient  for 
200  trees. 

Four  papers,  containing  accounts  of  the  comparative  culture  of  wheat,  are  next 
given.  The  firft  is  that  of  Mr.  Arthur  c£abrum>  of  Av el 'ey  in  EJfex,  who  gained  the 
premium,  his  being  the  largeft  quantity  cultivated.  On  comparifon  of  fix  acres 
drilled  with  Cooke’s  machine  at  nine  inches,  and  the  fame  quantity  broadcaft,  the 
produce  of  the  former  was  20  bufhels  1 gall,  of  corn  per  acre,  and  of  the  latter,,  19 
bufhels  per  acre ; and  the  ftatement  of  pecuniary  advantage  in  favour  of  the  drill  is 
as  follows  : 


£.  s.  d. 


Seed  faved  per  acre,  at  6s.  per  bufhel 
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More  labour  bellowed  on  the  broadcaft  crop,  per  acre 
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The  better  condition  in  which  the  ground  was  left  after  the  drill  crop  is  further 
eflimated  at  per  acre.  Mr.  Tab  runt  conceives  early  fcarifying  to  be  effential  to 
the  fuccefs  of  the  drill  hufbandry. 

Of  the  other  experiments,  the  fuccefs  was  various  i but  in  general  the  preference 
is  given  to  the  drill. 

Jcfeph  Sibley , Fjq.  of  Market -Jlr eet,  Ilertfardjhire,  communicates  the  refult  of  an  ex.- 
periment  on  the  tranfplanting  and  dividing  the  roots  of  corn,  by  which  it  appears, 
that  a grain  of  wheat,  tranfplanted,  but  with  tire  roots  not  divided,  produced  ico 
ears,  containing  2000  grains ; another,  the  root  of  which  was  divided  into  ten  parts, 
produced  90  ftalks  and  ears,  but  the  number  of  grains  could  not  be  afcertained,  as 
the  birds  had  carried  away  mail  of  them. 

Air.  Peter  Smith , of  Hornchurch , Pjfex , who  obtained  the  premium  for  flail-feeding 
horfes  with  green  vegetables,  gives  the  following  account  of  his  experiments. 

“ From  the  21ft  of  April,  1792,  to  the  2?d  of  September  following  (twenty- 
two  weeks),  1 kept  four  horfes  in  the  liable  on  green  rye,  winter  and  fummer  tares ; 
rye,  two  roods  and  two  perches  ; winter  tares,  one  acre,  one  rood  and  ten  perches ; 
fpring  tares,  two  acres  one  rood  and  feventeen  perches,  one  rood  of  which  was  left 
unconfumed  : confequently,  the  w'hole  quantity  of  land  on  which  thefe  green  vege- 
tables were  produced,  amounts  to  three  acres  three  roods  and  twenty-nine  perches. 
The  expence  as  follows  : 
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One  ploughing  after  wheat,  at  6s.  per  acre 
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Rent  and  Taxes 
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Which,  omitting  the  fractions,  is  one  (hilling  and  nine -pence  three  farthings  per 
week  for  each  horfe.  This,  I believe,  would  have  fupported  my  horfes,  at  common 
farmers  work,  with  little  or  no  corn ; but  as  they  did  nearly  double  work,  I gave  an 
extra  quantity  of  corn,  viz.  fifteen  quarters  five  bufhels,  which  1 value  at  fourteen 
pounds  fixteen  (hillings  and  ten-pence,  or  three  (hillings  and  three-pence  farthing  per 
week,  each  horfe. 

If  my  horfes  had  been  at  grafs  in  the  field,  I fhould  have  given  them  the  fame 
quantity  of  corn,  on  account  of  their  hard  work.  One  of  the  advantages  of  (tail- 
feeding  confequently  appears  from  the  difference  of  the  value  of  the  food  confumed 
compared  with  the  value  of  common  grafs,  which  is  near  one  hundred  per  cent,  in 
favour  of  (tail-feeding ; the  expence  of  green  food  being,  as  above  dated,  one  dril- 
ling and  nine-pence  three  farthings  per  week,  each  horfe  :*but  if  my  horfes  had  been 
at  common  grafs,  I,  (hould  value  their  keep  at  three  drillings  and  fix-pence,  or  four 
findings  per  week,  each  horfe. 

“ From  the  time  I began  to  keep  my  horfes  with  green  vegetables,  as  above,  to 
the  lad  week  in  Augud,  they  were  in  a thriving  date  : afterwards,  they  did  not  fo 
well,  on  account  of  the  wetnefs  of  the  feafon,  which  mildewed  the  tares.  During 
the  above  twenty-two  weeks,  my  horfes  had  no  red  whatever  on  working  days. 
The  fird  month  they  carted  dung  from  Romford,  three  journeys  a day,  of 
feven  miles  per  journey  ; the  loads  of  dung,  from  two  and  a half  to  three  tons  per 
load  : the  remainder  of  the  time,  they  went  three  times  a week  to  London  with 
draw,  and  brought  dung  and  chalk  rubbilh  back  ; each  journey,  thirty-three  miles : 
the  other  days,  at  plough,  fcarifying,  fcuffling,  fallows,  hay-cart,  harveding,  and 
other  work  on  the  farm  : the  weight  of  the  dung  obtained  from  my  own  horfes, 
during  the  dall  feeding,  was  eighteen  tons,  one  hundred,  one  quarter  and  fixteen 
pounds,  calculated  from  the  produce  of  ten  weeks,  weighed  at  ten  feparate  times.  I 
have  charged  nothing  for  the  carter’s  time  in  cutting  the  green  food,  as  it  came 
within  his  day’s  work  ; and  they  were  carted  home  by  the  fame  horfes  that  confumed 
them,  as  much  at  one  time  as  would  lad  two  days.” 

Mr.  William  Hollins , of  Berr.iew  in  Montgomery  fair  e , to  whom  part  of  the  premium 
for  difcovering  • the  caufe  and  cure  of  the  curled  difeafe  in  potatoes  was  adjudged, 
communicates,  his  experience  for  the  prevention  of  it.  He  fuppofes  the  principal 
caufes  to  be,  i.  from  potatoes  being  forced  by  cultivation  to  overgrow  their  power 
for  vegetation  ; 2.  from  their  .vegetative  power  being  dried  up  in  ebb  foil  by  the 
fcorching  heat  of  the  fun  ; 3.  from  their  being  expofed  too  long,  after  they  are  cut 
into  fets,  before  they  are  planted.  His  directions  for  the  cultivation  are  as  follow. 

« In  cutting  potatoes  (or  fets,  care  (hould  be  taken  not  to  cut  them  entirely 
through  but  when  the  knife  had  penetrated  to  about  the  half,  the  other  half  (hould 
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be  Hived  or  broken  off.  By  this  operation  you  may  underhand  whether  the  potatoe 
has  proper  vegetative  power  or  not;  if  the  knife  enters  eafily,  and  the  potatoe  breaks 
off  foft,  then  it  is  fit  for  feed : but  if,  on  the  contrary,  the  knife  enters  with  fome 
difficulty,  and  the  potatoe  breaks  offbarih  and  rough,  though  it  may  not  appear  to 
want  fap,  yet  it  is  void  of  proper  vegetative  power,  and  unfit  for  feed  ; for  if  planted, 
it  will  either  remain  whole  in  the  ground  till  dug,  or  produce  a complete  curled  crop. 
However,  if  made  ufe  of  as  food,  it  will  boil  fome  minutes  fooner,  and  eat  drier  and 
mealier  than  a found  potatoe. 

“ Regard  fhould  always  be  had  to  the  nature  of  the  foil  where  potatoes  are  to  be 
planted : wet  heavy  foil  will  ftarve  and  rot  them,  in  the  fame  manner  as  it  will  feald 
and  ftarve  any  kind  of  grain,  efpecially  in  a wet  feafon ; and  alfo  fharp  ebb  foil, 
where  there  is  not  fufficient  mould  to  protefl  them  from  the  fcorching  heat  of  the 
fun,  will  dry  up  the  vegetative  power,  in  the  fame  manner  as  it  will  caufe  any  kind 
of  grain  to  wither  and  die  away,  particularly  in  a hot  feafon. 

" Care  fhould  alfo  be  taken  not  to  plant  them  in  unprepared  ground  and  frefir 
manure;  for  I have  found  by  repeated  experiments,  that  freffi  manure  is  a great  de- 
triment to  the  potatoe,  when  fet  in  it ; as  in  fome  kind  of  foil,  and  in  fome  feafons, 
it  will  caufe  even  a found  plant  to  curl  in  fome  degree ; but  fhould  the  plant  be  in 
the  leaft  unfound,  the  whole  crop  v/ill  be  entirely  curled,  becaufe  the  heat  of  the 
manure  dries  up  the  vegetative  power.  Preparing  the  ground  in  time,  likewife,  will 
be  a great  means  towards  killing  the  weeds,  which  not  only  injure  the  potatoe  much, 
but  impoverifh  the  ground  alfo. 

« The  beft  method  of  managing  the  ground,  in  my  opinion,  is  the  following : 
plough  it  in  the  beginning  of  January,  and,  in  a month’s  time,  or  fooner  if  the  wea- 
ther permits,  harrow  it,  and  manure  it  well  on  the  furface,  as  you  would  for  turneps; 
then  plough  it  in,  and  let  it  lie  till  the  middle  of  April,  by  which  time  the  froft  will 
have  tempered  the  ground,  and  the  manure  will  be  rotted  ; then  plough  it  acrofs  and 
harrow  it ; and  after  that  ridge  it  up,  and  plant  your  fets,  care  always  being  taken 
that  there  is  foil  in  the  bottom  of  the  furrow. — Thus  you  will  not  only  infiure  a good 
crop  of  found  potatoes,  but  alfo  have  your  ground  much  better  prepared  for  wheat, 
than  by  fummer  fallowing.” 

William  Barb  or,  Efq.  of  Fremington , Devonjhire,  to  whom  the  premium  for  feeding 
cattle  and  fheep  with  potatoes  was  adjudged,  gives  a ftatement  of  their  tillage  and  the 
expences  and  profits.  He  planted  2.4  acres  with  potatoes  after  three  methods,  and. 
with  three  kinds  of  manure,  at  the  leveral  expence  of  £3.  js.  $d.  .£3.  4 s.  1 a1. 

7 s.  gd.  per  acre.  On  20  acres  of  thefe  he  fed  56  bullocks;  the  other  four  he 
ufed,  cut  in  dices,  as  fodder  to  young  cattle.  They  had  a little  hay  at  firft,  and 
afterwards  draw,  which  however  is  confidered  as  compenfated  by  the  dung.  The 
clear  profit  of  the  cattle  on  fale  was  £ 200 . Each  bullock  on  an  average  eat  three 
pecks  of  potatoes  a day,  which,  at  the  rate  they  then  fold  at,  was  is.  6d.  per  week. 

Mr.  James  Bucknel! , who  cultivated  1 6 acres,  3 roods,  of  land  with  potatoes  for 
feeding  cattle,  found  in  general  that  with  the  help  of  this  food  he  could  keep  a greater 
number  of  cattle  and  fheep  in  a thriving  ftate,  than  by  any  other  means.  His  me- 
thod of  culture  is  by  planting  the  potatoes  with  the  plough  in  every  third  furrow, 
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and  when  they  appear  , above  ground,  earthing  them  up  by  means  of  a plough  going 
between  the  furrows. 

Mr.  Smith , of  Hornchurch,  gives  an  account  of  a comparative  experiment  in  culti- 
vating turneps  by  the  drill,  and  the  broadcaft  method,  for  which  he  obtained  the 
Society’s  premium.  A field  equally  divided,  was  fown  half  with  Cooke’s  drill,  at 
one  pint  of  feed  per  acre,  and  half  broadcaft,  at  one  quart  per  acre.  The  produce 
of  fix  roods  drilled  was  i6cwt.  iqr.  ylbs ; of  the  fame  quantity  broadcaft,  i4cwt.. 
2qr.  9lbs.  At  the  price  at  which  they  were  fold,  the  preference  of  the  drilled,  im- 
cluding  2 s.  4 d.  Saved.  in  hoeing,,  is  1 $s.  <\\d>  per  acre. 

The  culture  of  rhubarb  is  the  fubjeft  of  the  next  paper,  written  by  Mr.  Thomas ■ 
Jones,  to  whom  the  premium  was  adjudged.  After  preparing  a piece  of  ground  of  a 
light  and  rich  foil  by  ploughing,  and  then  fowing  with  turneps,  he  caufed  every  fpot 
where  he  intended  to  plant  a root,  to  be  dug  about  three  fpit  deep,  and  the  furround- 
ing earth  to  be  heaped  upon  it  to  a confiderable  height,  forming  a diftinct  hill  for 
every  plant.  His  reafons  for  this  practice  were,  that  the  rhubarb  roots- fhould  have 
a great  depth  to  penetrate,  and  that  the  earth  fhould  lie  light  about  them,  while  they 
are  both  preferved  from  the  effefts  of  froft,  and  of  too  much  moifture,  which  tne 
leaves  are  very  apt  to  colledl.  The  diftance  between  the  plants  was  fix  feet.  The 
feed  was  fown  on  a ftratum  of  fine  mould  over  dung,  under  a melon  frame.  He 
found  the  proper  feafon  for  fowing  to  be  in  fpring  about  March  and  April,  or  in  au<- 
tumn  about  Auguft  and  September ; the  plants  raifed  in  one  feafon,  to  be  trans- 
planted in  the  other.  Their  fituation,  he  thinks,  can  fcarcely  be  too  dry  and  warm. 

Mr.  Thomas  Halley r of  Pontefraht,  fent  the  Society  fome  Samples  of  rhubarb,  Some 
of  which  appeared  to  be  Superior  to  any  hitherto  cured  in  England.  The  prime 
roots  were  fevered,  in  fmall  pieces,  peeled  clean,  and  thoroughly  cleared  from  un- 
found particles.  Part  was  Separately  laid  in  Sieves,  and  part  ftrung,  and  hung  from 
the  ceiling  of  a warm  kitchen.  They  were  drefied  by  paring  off  the  external  coat, 
with  a (harp  knife  as  thin  as  pofiible,  and  then  finifhing  off  by  a piece  of  fifh-lkin, 
with  powder  of  die  roots,  procured  from  the  chips. 

Charles ■ Haffel,-  Efq.  of  Eajlwood,.  Pemlrokefhire , obtained  the  premium  for  improve- 
ing  wafte  moors,  of  which  he  brought  into  cultivation  330  acres,  at  the  average  ex- 
pence o f £3.  17 s.  id.  per  acre.  The  procefs  was  by  grubbing,  burning,  and  liming. 

The  premium  offered  for  an  improved  hoe  was  adjudged  to  Mr.  James  M‘ Doug  ah 
of  Great  Windmill-Street.  (See  Plate  IV.^Fig,  3.) 

Mr.  Henry  Browne,  of  Derby,  recommends  as  an  effectual  method  for  preventing, 
the  deftrudlion  of  feeds  by  vermin,  the  praftice  of  fteeping  the  feed  for  three  or  four 
hours,  or  long  enough^  to  penetrate  the  hulk,  in  a ftrong  Solution  of  liver  of  Sulphur. 
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PAPERS  in  MANUFACTURES. 

A Bounty  of  Fifteen  Guineas  was  given  to  Mr.  Robert  Burt , of  Burnham,  near 
Maidenhead,  Berks,  for  his  contrivance  to  be  added  to  the  common  Spinning- 
Wheel,  whereby  the  Spinner  is  enabled,  at  the  fame  time  (he  is  fpinning,  to  wind  off 
a ball  of  thread,  without  any  fenfible  addition  of  labour. 

“ This  contrivance  was  principally  intended  for  winding  thread  for  the  ufe  of  fhoe~ 
makers,  but  may  be  applied  to  other  purpofes ; and  a fpinning- wheel,  with  thefe  ad- 
ditional parts,  is  referved  in  the  Society’s  Repofitory,  for  the  infpedlion  and  ufe  of 
the  public.  As  the  Society  have,  this  year,  judged  proper  to  offer  a premium  for 
the  bed:  drawing,  by  youths,  of  Mr.  Burt’s  Spinning-wheel,  a plate  of  it  cannot 
properly  be  inferted  in  this  volume,  but  may  make  part  of  lome  future  publication.” 


Improvement  on  the  Spinning-Wheel.  By  Mr.  Antis. 

TWENTY  Guineas  were  giving  to  Mr.  John  Antis,  of  Fulneck,  near  Leeds , for 
his  ingenious  method  of  caufing  the  bobbin  of  the  common  Spinning-wheel  to 
move  backward  and  forward;  by  which  means,  the  time  loft  by  flopping  the  wheel, 
to  drift  the  thread  from  one  ftaple,  on  the  flyer,  to  another,  as  has  hitherto  conftantly 
been  pradtifed,  is  avoided;  the  danger  of  breaking  the  thread  and  loofing  the  end, 
obviated  ; and  the  fpinner  enabled  to  do  much  more  work,  in  a given  time,  than  by 
any  common  lpinning-wheel  hitherto  in  ufe.  . ' 

“ The  method  of  caufing  the  bobbin  to  move  backward  and  forward  (which  is 
tire  improvement  here  meant  to  be  fliown)  is  effected  by  the  axis  of  the  great  wheel 
being  extended  through  the  pillar  next  the  fpinner,  and  formed  into  a pinion  of  one 
leaf,  A,  which  takes  into  a wheel,  B,  feven  inches  diameter,  having  on  its  periphery 
ninety-feven  teeth ; fo  that  ninety-feven  revolutions  of  the  great  wheel  caufe  one  of 
the  leffer  wheel.  On  this  leffer  wheel  is  fixed  a ring  of  wire,  ccc;  which,  being  fup- 
ported  on  fix  legs,  (lands  obliquely  to  the  wheel  itfelf,  touching  it  on  one  part,  and 
projecting  nearly  three  quarters  of  an  inch  at  the  oppofite  one ; near  the  fide  of  this 
wheel,  is  an  upright  lever,  C,  about  fifteen  inches  long,  moving  on  a center,  three 
inches  from  its  lower  extremity,  and  connected  at  the  top  to  a Aiding  bar,  D ; from 
which  rifes  an  upright  piece  of  brafs,  E,  which,  working  in  the  notch  of  a pulley, 
drives  the  bobbin,  F,  backward  and  forward,  according  as  the  oblique  wire  forces 
a pin  G,  in  or  out,  as  the  wheel  moves  round.  To  regulate  and  aftift  the  alternate 
motion,  a weight,  FI,  hangs  by  a line  to  the  Aiding  bar,  and,  paffing  over  a pulley, 
I,  rifes  and  falls,  as  the  bobbin  advances  or  recedes,  and  tends  conftantly  to  keep 
the  pin  in  contafl  with  the  wire.  It  is  evident,  from  this  delcription,  that  one  ftaple 
only  is  wanted  to  the  flyer,  which,  being  placed  near  the  extremity,  K,  the  thread 
palling  through  it,  is,  by  the  motion  of  the  bobbin,  laid  regularly  thereon.”  (See 
Plate  IV.  Fig.  i.) 


Defer  ip  tion  of  a Gudgeon,  on  an  improved  Caf.rublion,  for  the  upright  Shafts  of  Mills. 

By  Mr.  Stephen  Kendrick. 

^F'TTIS  gudgeon  is  formed  of  hard  fteeL,  and  works  on  a hard  fteel  bed;  is 
circular,  three  inches  diameter,  and  three-fourths  of  an  inch  thick;  from  its 
upper  fide  a fib  projects,  which,  being  fixed  in  the  bottom  of  an  upright  fliaft,  the 

gudgeon 
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gudgeon  works  horizontally  on  a fquare  bed  : and  that  now  in  the  pofieflion  of  the 
Society  has  worked  in  a mill  whole  wheel  and  Jfhaft  weighed  nearly  fix  tons  ; and, 
though  it  had  continued  in  work  feven  years,  had  loft  very  little  of  its  furface.  It 
ran  in  a fquare  box  of  caft  iron,  having  oil  therein  : and  a notch  along  the  whole  of 
the  face  of  the  gudgeon  admits  the  oil  to  infinuate  itfelf  between  the  gudgeon  and 
the  bed.” 

■■IHITTI 1 »,lln  " 

Dejcription  of  a Pentrough3for  equalizing  the  Water  falling  on  Water-wheels.  By  George 

Quayle,  Efq. 

TO  infure  a regular  lupply  of  water  on  the  wheel,  and  to  obviate  the  inconve- 
niences arifing  from  the  ufual  mode  of  delivering  it  from  the  bottom  of  the 
pentrough,  this  method  is  devifed  of  regulating  the  quantity  delivered  by  a float,  and 
taking  the  whole  of  the  water  from  the  lurface. 

<c  Section  of  the  Pentrough.  Plate  IV.  Fig.  2.  No.  1.  A,  The  entrance  of  the 
water.  B,  the  float,  having  a circular  aperture  in  the  center;  in  which  is  fufpended  C, 
a cylinder,  running  down  in  the  cafe  E,  below  the  bottom  of  the  pentrough.  This 
is  made  water  tight,  at  the  bottom  of  the  pentrough,  at  F,  by  a leather  collar  placed 
between  two  plates,  and  fcrewed  down  to  the  bottom. 

“ The  cylinder  is  fecured  to  the  float  fo  as  to  follow  its  rife  and  fall ; and  the  water 
* is  admitted  into  it  through  the  opening  in  its  Aides,  and  there,  pafling  through  the 
box  or  cafe  E,  rifes  and  ififues  at  G,  on  the  wheel.  By  this  means,  a uniform  quan- 
tity of  water  is  obtained  at  G ; which  quantity  can  be  increafed  or  diminifhed  by 
the  aftiftance  of  a fmall  rack  and  pinion  attached  to  the  cylinder,  which  will  raife  or 
deprefs  the  cylinder  above  or  under  the  water  line  of  the  float;  and,  by  raifing  it  up 
to  the  top,  it  flops  the  water  entirely,  and  anfwers  the  purpofe  of  the  common  fhuttle. 
This  pinion  is  turned  by  the  handle  FI,  fimilar  to  a winch-handle;  and  is  fecured 
from  running  down  by  a ratchet  wheel,  at  the  oppofite  end  of  the  pinion  axis. 

“ K and  T are  two  upright  rods,  to  preferve  the  perpendicular  rife  and  finking  of 
the  float,  running  through  the  float,  and  fecured  at  the  top  by  brackets  from  the 
Aides. 

<c  M,  a board  let  down  acrofs  the  pentrough,  nearly  to  the  bottom,  to  prevent 
the  horizontal  impulfe  of  the  water  from  dillurbing  the  float. 

“ No.  2.  A croft  fedlion,  fhowing  the  mode  of  fixing  the  rack  and  pinion, 
and  their  fupports,  on  the  float.  The  rack  is  inferred  into  a piece  of  metal  running 
acrofs  the  cylinder,  near  the  top.  That  the  water  may  paft  more  freely,  when  nearly 
exhaufted,  the  bottom  of  the  cylinder  is  not  a plane,  but  is  cut  away  fo  as  to  leave 
two  feet,  as  at  C,  No.  1.  The  float  is  alfo  kept  from  lying  on  the  pentrough  bot- 
tom, by  four  fmall  feet ; fo  that  the  water  gets  under  it  regularly  from  the  firft, 

“ No.  3.  An  enlarged  view  of  the  cylinder,  ihewing  the  rack  and  ratchet 
wheel,  with  the  click,  and  one  of  the  openings  on  the  fide  of  the  cylinder:  the" 
winch,  or  handle,  being  on  the  oppofite  fide,  and  the  pinion,  by  which  the  rack  is 
raifed,  incloled  in  a box  between  them.  The  fcale  of  the  model  is  one  inch  to  a 
foot.  The  annexed  figures  are  reduced  to  one  fixth.” 


Dfcrip- 
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D efcription  of  Mr.  Johnson’s  double-gibbed  Crane,  for  laying  a Weight  to  any  Part  between 
the  Range  of  the  Gib  and  three  Feet  of  the  Center  of  the  Crane.  (See  Plate  III.  Fig.  i.) 

“ A The  weight  fufpended.  B,  the  upper  block  moving  on  the  top  of  the  gib, 
^ and  drawn  backward  or  forward  by  two  ropes..  GG,  winding  in  different 
di regions  on  an  arbor  at  H.  The  weight  and  lower  block  are  railed  or  lowered  by 
a rope,  winding  on  or  off  the  axis  C ; and  the  power  is  increafed  by  a rope  winding 
round  a large  wheel  D,  fixed  on  the  axis  C,  which  is  wound  round  an  arbor,  turned 
by  a winch  at  F.  To  turn  the  gib  to  the  right  or  the  left,  there  are  two  arbors  turned 
by  winches  at  I I : round  thefe  arbors,  ropes  from  the  extremity  of  the  gib  K K,  pal- 
ling through  proper  fnatchblocks,  are  wound  ; the  one  of  the  ropes  being  flack'ened, 
while  the  other  is  drawn  in  according  to  the  movement  intended;  and  thus  the  hori- 
zontal motion  of  the  whole  gib  is  obtained,  and  the  weight  A may  be  depofited  on 
any  fpot  required,  within  the  range  of  the  gib.  Two  fritffion  wheels  are  placed  on 
each  fide  the  upper  block,  which  not  only  ferve  to  clip  the  top  of  the  gib,  and  thus 
prevent  the  block,  by  any  accident,  flipping  off,  but  facilitate  its  motion  along  the 
upper  part  of  the  gib.” 


A Plan  to  prevent  a Ship's  Rudder  being  loft,  ftoould  the  Pintles  or  Braces,  on  which  it  moves, 
be  entirely  broken,  and  to  prevent  a Rudder  beating  about  in  cafe  the  Filler  is  broken. 

THIS  plan  is  calculated  to  fave  the  rudder  when  it  is  beat  off,  and  to  keep  it  in 
ics  proper  place ; for,  as  the  iron  work  cannot  withftand  the  violence  of  the 
fhip’s  linking  the  ground,  the  fid,  when  the  iron  work  is  carried  away,  will  ftill  fup- 
port  the  rudder  by  refting  on  the  comings,  and  ad  as  an  upper  gudgeon.  If  the 
rudder  fliould  be  beaten  off,  additional  rudder  pendants  are  recommended  ; which  is 
eaflly  done  by  clinching  hawfers  round  the  rudder  on  each  fide  of  the  fliip,  and 
flipped  well  down  the  rudder,  to  keep  the  lower  part  as  quiet  as  poflible. 

Should  the  tiller  be  carried  away  in  a gale  of  wind,  it  is  propofed  that  the  coming, 
which  inclofes  the  head  of  the  rudder,  fliould  have  holes  bored  at  convenient 
■diftances  to  receive  bolts  or  palls  between  two  and  four  inches  in  diameter,  and  about 
fifteen  inches  in  length,  according  to  the  flze  of  the  fhip  : thefe  bolts  being  placed  on 
each  fide  of  the  fid,  when  occafion  requires,  will  confine  the  helm  in  any  pofition,  and 
not  only  give  an  opportunity  of  fluffing  a tiller,  but  of  taking  off  any  ftrain  from  it 
when  lying  to. 

« Explanation  of  the  plate  of  Captain  Pakenham's  Rudder.  A,  a fquare  fid  made 
to  fit  the  upper  hole  of  the  rudder,  and  bolted  through  the  rudder  head.  B,  a com- 
ing, fitted  round  the  rudder-hole,  and  well  fecured  to  the  deck,  for  the  fid  to  work 
on,  and  a effing  as  an  upper  gudgeon,  in  cafe  the  pintles  are  beaten  off.  C,  palls 
bolted  through  the  fore  part  of  the  coming,  to  quiet  the  rudder,  in  the  room  of  chocks, 
;n  cafe  the  filler  fliould  be  carried  away.”  Plate  II.  Fig.  2. 


Obfervations  on  throwing  a Gun  Harpoon.  By  John  Bell,  Serjeant  in  the  Royal  Artillery. 

<CT~MRST,  in  order  to  ftrike  an  objeeff,  at  the  diftance  of  about  fixty  feet,  requires 
Jp  no  lefs  an  angle  than  five  degrees  elevation  ; from  which  the  gun’s  pofition 
then  is  fuch  as  wholly  to  obflrud  the  perfori  ufing  her,  from  pointing  out  any  true  line 
of  djredion ; Ukewife  the  proper  elevation  can  be  no  other  than  a fuppofttion. 


“ To 
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« To  remedy  this,  a tangent  difpart  is  permanently  fixed  at  the  muzzle  of  the  gun. 
The  vertical  lines  lhow  the  line  of  direction  ; and  the  horizontal  lines,  the  required 
elevation ; which  is  explained  in  the  following  manner,  viz.  The  front  horizontal 
line,  and  the  under  part  of  the  rear  cut,  and  the  bafe  ring  of  the  gun,  are  parallels; 
fo  that  an  objedt  feen  upon  the  fame  level  with  the  metal,  would  be  ftruck  with  the 
harpoon  at  about  thirty  feet  diftance  : then  the  coin  being  drawn  back,  until  the  under 
horizontal  line  of  the  rear  cut  interfects  the  front  line  and  the  objedt,  it  would  then  be 
ftruck  at  the  diftance  of  about  fixty  feet ; and  when  the  upper  line  of  the  rear  cut  in- 
terfedts  the  front  line  and  the  objedt,  it  would  be  ftruck  at  the  diftance  of  about  ninety 
feet : fo  that  any  intermediate  diftance  between  thole  mentioned,  muft  depend  on  the 
perfon’s  judgment  in  ufing  the  gun.  For  inftance,  fuppofe  the  diftance  to  be  from  70  to 
80  feet ; then  bring  the  front  line  and  a middle  fpace  between  the  two  rear  lines  and  the 
objedt  in  view.  The  fame  rule  muft  be  obferved  for  any  diftance  under  fixty  feet. 

“ Secondly,  Appropriating  two  locks  infures  a more  certain  fire ; and  fhould  both 
locks  take,  the  powder  muft  be  more  equally  inflamed. 

t(  Thirdly,  Coiling  the  line  in  the  front  locker  prevents  it  from  getting  entangled ; 
likewife,  in  traverfing  the  gun  to  the  right  or  left,  as  occafion  may  require,  the  line 
is  moved  with  it;  which  alfo  prevents  the  harpoon,  in  its  flight,  from  being  in- 
fluenced by  the  weight  of  the  line  out  of  its  proper  diredtion;  which  muft  otherwife 
be  the  cafe,  where  the  line  lays  upon  one  fide  of  the  metal.  From  this  it  may  not 
be  improper  to  obferve,  that,  in  nearing  the  intended  objedt,  attention  fhould  always 
be  paid,  to  endeavour,  as  much  as  poflible,  to  be  fo  fituated,  that  the  wind  blows 
either  a-head  or  ftern  of  the  boat  at  the  time  of  firing ; for  a ftrong  wind  will  fenfibly 
alter  the  harpoon’s  line  of  diredtion,  from  the  power  it  has  upon  the  line,  as  its  length 
increafes  from  off  the  locker.  The  two  fmall  pins  at  the  front  of  the  locker  are  to 
keep  the  coil  in  (on  a rough  fea),  which  are  to  be  thrown  out  before  firing:  but 
fhould  this  be  negledted,  no  other  damage  will  enfue,  than  bending  the  pins  a little, 
by  the  fridtion  of  the  ropes  running  out. 

<c  Fourthly,  From  experiment,  it  is  found,  that  the  gun,  when  loaded  with  twelve 
drams  of  powder,  and  a harpoon  weighing  between  five  and  fix  pounds,  is  fired,  the 
re-adtion  upon  the  metal  is  confiderably  more  violent  than  when  loaded  with  a fervice 
charge  of  powder  and  fhot.  In  order  to  prevent  any  accidents  which  might  happen, 
by  the  iron  pin  of  the  carriage  giving  way,  from  fo  fudden  a fhock,  a brecchen  is  made 
fa  ft,  from  the  Aiding  carriage,  to  the  head  of  the  boat,  and  properly  fecured  : the  gun 
being  fired,  the  elafticity  of  the  breechen  permits  her  to  recoil  about  two  inches, 
which  certainly  is  a much  lefs  ftrain  to  the  boat,  and  a fafer  method  of  ufing  the  gun ; 
for,  allowing  the  breechen  to  break,  there  is  then  the  fame  principle  of  the  iron  pin 
to  be  depended  upon,  as  at  prefent. 

cc  Fifthly,  the  wooden  tube  which  encircles  the  fhank  of  the  harpoon,  is  driven  off 
from  the  muzzle  of  the  gun,  on  the  firft  impulfe ; fo  that  the  line  can  receive  no  in- 
jury from  the  fire;  and  the  harpoon  meets  with  but  a fmall  check,  from  the  collar 
and  {hackle,  and  of  courfe  muft  preferve  in  its  flight  a more  uniform  line  of  diredtion, 
and  angle  of  elevation. 

cc  Sixthly,  Attention  fhould  be  paid  to  keep  the  powder  in  good  order.  If  a 
doubt  fhould  arife  of  that  nature,  place  a fmall  portion  of  it  on  the  hand ; and  if,  in 
fhaking  it  off  again,  a quantity  of  drift  remains  on  the  fki'n,  it  indicates  the  powder 
having  imbibed  moifture.  To  remedy  this,  take  a clean  glazed  earthen  pan,  and 
warm  it  upon  a fire,  fo  that  the  hand  can  bear  to  touch  it ; then  wipe  it,  and  remove 
it  to  a proper  place,  throwing  a few  ounces  of  powder  into  it;  which  will  in  a few 
minutes  become  dry;  confequently,  will  act  more  quick  and  violent. 

You.  II,  Part  I.  I 


<c  Defcjiption 
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“ Defcription  of  the  Plate  of  Mr.  Bell’s  improved  gun  and  harpoon.  Plate  HI, 
Figure  3.  No.  1.  The  gun  fitted  for  firing.  No  2.  The  form  of  the  harpoon. 
The  head  of  this  harpoon.  A,  is  of  the  ufual  lhapeKfrom  whence  runs  a fhank  B, 
terminating,  at  the  other  end,  in  the  form  of  a cylinder  foot.  A piece  of  afh,  or 
other  wood,  cc,  is  turned,  of  a due  fize,  and  length  of  the  bore,  to  fill  the  calibre 
of  the  gun  when  the  charge  is  in  ; and,  being  fawed  in  half,  lengthways,  a hollow  is 
ploughed  in  each  piece,  to  clip  the  fhank  of  the  harpoon:  thus  the  whole  bore  of  the 
gun  is.  filled ; and,  on  the  difcharge,  the  ring  to  which  the  rope  or  fore-ganger  is. 
affixed,  ftrikes  againft  the  cylinder  fhot,  with  its  force  fo  much  abated  as  to  prevent 
any  danger  of  breaking  the  ring.” 


A Contrivance  for  locking  Carts  in  defending  fteep  Hills.  By  Thomas  Coliev,  cf 
Gr.egynog , near  Newtown,  Montgomeryjhire.  (See  Plate  I.  pig.  9.) 

“ A The  hollow,  which  lies  on  the  nave  of  the  wheel,  B,  C,.  The  chains  which 
^ clip  the  felly  of  the  wheel.  D,  The  front  part  of  the  pole,,  fhod  with  iron. 
To  ftrengthen  the  pole,  a rib  of  iron  is  alfo  rivetted  along  the  fide  of  it,,  as  exprefled 
by  the  black  line.  When  the  chain  C is  put  round  the  felly  of  the  wheel,  the  pin  at 
B being  palled  through  the  outermoft  link  of  C,  and  turned  back  through  the  move- 
able  ring,  e,  the  wheel  is  thus  held  fall.” 

This  locking  pole  to  be  fecured  from  breaking,  fhould  be  made  of  afh,  which 
grew  near  its  form,  particularly  at  the  lower  end,  an&ironed  as  the  model.  The  butt 
or  Item  of  an  afh  tree,  having  the  fpurns  or  beginning  of  the  roots,,  left  to  it  in  felling, 
is  beft  fitted  for  this  purpofe.  It,  is  to  be  obferved, . that  if  a horfe  is  put  into  the 
fhafts,  that  has  been  ufed  to  that  lituation  and  to  defcents,  he  will  be  fo,  much  inr 
dined  to  hold  back,  that  it  will  be  found  difficult  to  make  him  draw  j which  fhould 
he  not  do,  the  chain  horfe  who  fhpuld  always  be  linked  to,  the  locked  fide,  will  have 
too  much  to  draw.  To  convey  the  locking  pole,  it  is  placed  between  , the  underfide 
of  the  cart  and  the  axle-tree,  and  the  fmaller  end  buckled  with  a ftrap.. 


A Contrivance  hy  Means  of  aPrefer native  Wheel  to  be  fixed  to  a Walking  Wheel  Crane,  for 
infur ing  the  Safety  of  the  Men,  Jhould  the  Weight  at  any  Time  overcome  the  Power* 
By  Joseph  Dixon,  Moore's  Yard,  Old  Fifh-fireefr.  Plate  II I.  Figure  2. 

A A.  The  axis  or  fpindle  of  the  walking  wheel.  B B.  Two  prefervative 
J~\  ^ wheels  fixed  on  the  axis,  and  having  near  their  peripheries  fix  pullies,  over 
which  ropes  run,  that  are  fattened,  at  their  extremities,  to  two  fegments  of  circles 
C C.  Thefe  are  united  together  by  a wooden  bar  D,  which  the  men  are  to  lay  hold 
of,  as  expreiTed  in  the  figure,  and  fufpend  themfelves  by,  in  cafe  of  danger.” 


PAPERS  m COLONIES  and  TRADE. 

TWO  letters  from  Dr.  Dancer  of  Jamaica  give  brief  accounts  of  the  growth  of  new 
plants  there,  as  the  Che,  or  Ojdenlandia  umbellata,  and  efpecially  the  true  cinna- 
mon, which  is  beginning  to  be  largely,  cultivated  in  that  ifland,  one  gentleman  having 
already  planted  out  fifty  thoufand  trees. 

Some  fubfequent  letters  relate  to  the  culture  of  the  Ceylon  cinnamon  at  Madrafs, 
nrft  introduced  by  Mrs.  Anftey,  and  at  prefent  in  a fipurittiing  condition. 
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Ohfervations  and  Di/coveries  of  a Society  of  Natural  Philofophy 

at  Berlin . 

> » 

I.  Mineralcgkal  and  Chemical  Obfervations  on  Jome  Siberian  head  Ores . By 

Mr.  Bindheim,  Apothecary  in  Mofcaw . 

I. 

Of  a brown  head  Ochre  from  the  Klitfchenfkoi  Mine  at  Nert/chinjki. 

S of  different  colours : externally  blackifh  and  yellowifh-grey,  and  brimftone -yellow ; 
internally  yellowifh-brown  and  liver-brown  interfperfed  with  filver  coloured  grains 
of  various  fize.  Its  external  furface  generally  unequal  and  rough.  Internal  furface 
Ihining,  glittering,  fometimes  dull  and  dully. 

Adheres  to  the  tongue. 

Is  cold. 

Specific  gravity  as  3,920  : 1,000. 

Grains  ioo  contain. 

Lead  - 


Iron 

Silver 

Pure  earth  of  alum 
Arfenical  acid 
Silicious  earth 
Water 


35 

*4 


tJL 
1 a 


3 

2S 

7 

IO 


Loft 

Total 


II. 


95a 

4^ 


IOO 


Of  a white  /parry  head  Ore  from  the  Necolajewfki  Mine . 

Is  of  a yellowifh  white,  bright  white,  and  whitifh  grey  colour. 

Its  Jkape  kidney  fhaped,  globular,  fometimes  arborefeent  often  cryftallized. 

Shape  of  the  cryftals  undetermined,  prifmatic  pyramidical  commonly  long  rectangular 
in  4 fided  prifmes,  fometimes  cohering  by  their  fides. 

Its  fpecific  gravity  is  as  6,615  : 1,000. 

100  parts  contain 

Lead  - 

Carbonic  acid  - 

Carbonate  of  lime 
■ of  earth  of  alum 


74 

*5 

i 


Silicious  earth 
Oxyde  of  iron 
Water  of  cryftallization 


4 
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III. 

0/a  grey  tranfparent  Jparry  "Lead  Ore  from  the  Rdekanfkifchen  Mine,  near  Nertfchenjki , 

Is  of  a blackifh  grey,  inclining  to  an  iron  grey. 

Externally  fhining,  fometimes  glittering. 

Internally  fhines  ftrongly. 

Is  tranfparent  at  its  edges,  and  in  fome  few  places  femitranfparent. 

It  is  half  hard,  inclining  more  to  the  foft. 

Cold  and 

Heavy  as  6,103  : I0°o 

100  parts  contain 

Lead  - - - 


Carbonic  acid 
Oxyde  of  iron 
Silicious  earth 


77z 

15 

£ 


Loft 

Total 


94i 

si 


100 


IV. 

r Of  a vitriolated  Lead  Ore  from  the  Socmdnowfchen  Mine ,,  at  Nertcfchenfkid 

Is  of  a light  yellowifh  grey  colour,  with  greyifh  black  veins  hung  in  fome  places 
Of  a light  reddifh  brown.  Externally  unequal  and  rough.  Internally  dull,  interfe&ed 
with  fmall  flits.  Is  not  tranfparent.  Is  a little  adheflve  to  the  tongue,  and  has  a 
faint  argillaceous  fmell.  ' 

Specific  gravity  5144:  100. 

100  parts  contain 


Lead 

•m 

. 

60 

Vitriolic  acid  - 

_ 

2® 

Oxyde  of  iron 

m 

- 

I 

■ ■ — of  antimony 

- 

- 

4# 

Calcareous  earth 

a» 

4z 

Siliceous  earth 

- 

• 

5 

Water  and  aerial  acid 

m 

A 

2-L 

97i 

Loft  a 

a 

s 

oJL 

*2 

100 


II.  OryUognofiic  "Remarks  relating  to  the  Hijlory  of  I’m.  By  »— ■ 

THE  genus  of  tin  comprehends  only  the  three  following  fpecies, 
1.  Tinpirites  ( zinnkies ) 


Karsten. 


2.  Tin 
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2.  Tin  done  ( zinnfain ) 

3.  Cornifh  tin 

The  tin  pyrites  is  of  a fteel  grey  colour  and  folid,  of  unequal  fraCture,  and  the  frac- 
tured pieces  of  no  regular  angular  fhape.  It  is  perfectly  opake,  foft,  and  mild,  cracks 
eafily,  and  is  heavy. 

It  is  as  yet  only  to  be  found  in  Wheal  Rock  in  the  Parifh  of  Cornwall. 

According  to  Klaproth,  it  contains  34  parts  of  tin,.  36  copper,  25  Sulphur,  3 iron, 
and  2 of  earth.  Specific  gravity  according  to  the  fame  authority,  is  to  water  as 
4350:  1000. 

Tin  Jloney  Blackifh  and  reddifh  brown,  fometimes  yellowifh  and  afh-grey ; folid, 
finely  interfperfed.  Cryfiallized  in  rectangular,  four  fides  prifms,  and  double  four 
fided  pyramids. 

On  fraCture,  it  is  folid,  unequal  and  fmall  grained. 

It  is  found  in  Saxony,  Bohemia,  Cornwall,  in  the  Scilly  Iflands,  in  Galleicia,  in 
Lower  Hungary,  in  Mexico,  Chili,  and  in  the  Ifland  of  Bunka.  Contains  according 
to  Kirwan  80  parts  tin  and  iron. 

3.  Cornifo  tin , wood  tin.  Striped  of  different  fhades  of  brown.  Seems  to  break 
into  3 fided  pyramidical  pieces,  is  very  heavy,  rather  foft  and  fragile.  Found  at 
St.  Denis,  in  Cornwall.  Contains  according  to  Klaproth,  63^  parts  tin. 


III.  Defcription  of  a Conductor,  which  may  he  ufed  as  an  Elefircfcope.  By  J.  P.  Pelisson. 

See  Plate  VI.  Fig.  2. 

IN  the  beam  D at  die  eaflern  end  of  the  platform,  on  the  top  of  the  houfe  is  in- 
ferred a glafs  tube  E,  fixed  at  the  other  end  to  the  funnel  of  iron  plate  F,  in 
which  is  inferted  the  iron  rod  G,  fliarp  pointed,  and  having  a vane  K.  From  the 
bottom  of  the  funnel  hangs  the  metal  ball  I,  to  which  another  ball  K is  brought 
nearer  or  otherwife  at  pleafure,  by  means  of  the  joint  L,  and  the  eleCtric  matter  is 
thus  drawn  off*  by  the  rod  N N N.  which  is  bent  at  the  bottom  round  the  northern 
part  of  the  houfe,  and  carried  eight  or  nine  feet  under  ground,  fo  that  its  end  is  always 
in  the  water. 

A great  advantage  of  this  conductor  is,  that  it  refts  on  an  infulated  glafs  rod,  by 
which  method  many  accidents  attending  conductors  in  general  are  avoided..  To  make 
it  a perfedt  eleCtrofcope,  the  balls  I and  K need  only  be  feparated,  but  care  muff  be 
taken  to  rub  off  the  duff  or  fpiders  webs  from  the  glafs  rod,  that  the  inftrument  may 
be  perfcCtly  infulated. 

On  the  1 8th  of  June  1788,  by  means  of  the  fane  at  the  top  of  the  conductor,  and 
another  215  feet  off  two  ftreams  of  air  were  obferved,  the  one  from  the  weft,  the 
other  from  the  eaft.  * The  ftorm  came  on  about  four  o'clock  in  the  afternoon  : 
about  feven,  when  it  lightened  in  the  fouth  about  four  or  five  degrees  above  the  ho- 
rizon, the  eleCtrofcope  gave  fparks  of  about  a line,  and  continued  to  give  them  till, 
eight  o’clock,  when  they  ceafed,  though  the  cork  balls  of  the  electrometer  made  a 
divergence  of  ten  to  fifteen  degrees.  The  barometer  was  at  29...  i-*-.  Reaumur’s 
thermometer  between  21  and  22  degrees.  On  the  12th  of  July  fparks  were  obferved  of 
two  to  three  lines.  On  the  evening  of  the  24th  of  July  was  a great  ftorm,  the  bails 

were 

* The  vane  of  the  eleCtrofcope  is  forty  feet  from  the  ground,  the  other  vane  above  a hundred  feet.. 
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were  placed  three  lines  from  each  other,  and  the  noife  of  the  fparks  was  heard  below 
in  the  garden.  After  one  of  the  fiafhes  of  lightning,  a train  of  fire  nine  or  ten  inches 
long  was  perceived  to  go  with  a flight  hilling  out  of  the  ball  I.  From  this  appear- 
ance obfervers  are  properly  cautioned  not  to  Hand  too  near  the  eleCtrofcope,  but  to 
make  their  obfervauons  at  a diftance  with  a teiefcope. 

Refides  infulating  the  conductors,  fome  care  Ihould  be  taken  in  placing  them  at  a 
proper  diftance  from  each  other.  Buildings  have  been  ftruck  at  the  diftance  of  little 
more  than  fifty  feet  from  a conductor  yet  it  is  expeCted,  that  two  conductors,  one 
at  each  end  fhould  preferve  a front  of  three  hundred  feet.  From  this  prepofterous 
conduCt,  the  middle  of  the  building  is  in  greater  danger  than  if  there  were  no  con- 
ductors at  all.  Hence  alfo  it  is  dangerous  to  refide  near  a building  with  a conductor, 
and  it  were  to  be  wifhed  that  each  houfe  in  a city  was  provided  with  one.  A pro- 
bable effeCt  might  be,  tlxrt  the  air  over  the  city  being  deprived  of  its  eleCtricity,  a 
thunder  florin  would  never  be  heard  in  it,  and  if  the  Abbe  Bertholoch’s  remarks  are 
true,  the  neighbouring  grounds  would  gain  in  fertility. 

Perfons  ufing  conductors  above  defcribed  are  cautioned  to  take  away  the  eleCtricity 
from  the  eleCtrofcope,  before  they  rub  the  glafs,  left  during  the  friCtion  they  may 
■run  the  rifque  of  receiving  an  eleCtric  fhock. 


IV.  Extraff  of  a Letter  from  Mr . Prevost,  to  Mr.  Pelisson,  Feb.  27,  1791. 

AT  times  and  particularly  in  fpring  and  harveft,  when  the  fky  is  very  cloudy, 
and  it  rains  by  turns  in  various  parts  of  the  horizon,  the  wind  appears  to  come 
from  the  quarter  where  it  rains.  The  folution  of  this  phenomenon  feems  to  be,  that 
every  drop  of  rain  brings  down  with  it  a portion  of  air,  and  though  the  quantity  is 
but  fmall  with  each  drop,  the  mafs  collected  by  a fhowcr,  is  a fufficient  caufe  for  the 
effeCt  above  defcribed. 

The  ftrength  of  this  wind  depends  on  the  number  and  velocity  of  the  particles  of 
air.  The  laft  has  the  greateft  effeCt.  For  as  the  magnitude  of  a drop  of  water  does 
not  depend  on  the  magnitude  of  the  body  on  which  it  hangs,  fo  it  is  with  the  por- 
tions of  air  hanging  on  the  drops  of  water.  A large  drop  of  water  does  not  bring 
down  a greater  portion  of  air  than  a fmaller  one.  The  greater  the  number  of  drops* 
the  greater  will  be  the  quantity  of  air  brought  down. 

If  we  compare  the  drops  of  water  hanging  to  any  body,  with  thofe  of  quickfilver, 
we  fir  all  find  thofe  of  water  fomewhat  bigger.  If  the  fame  analogy  holds  between 
water  and  air,  a moderate  rain  will  produce  a wind,  which  fufficiently  anfwers  the 
common  obfervations. 

Thefe  remarks  on  the  rain  wind  are  derived  from  a converfation  which  the  writer 
had  with  Montgolfier,  at  Geneva,  and  he  leaves  thofe,  who  have  leifure,  the  appli* 
cation  of  them  to  fimilar  appearances. 


V.  On  the  Revolution  of  Venus  round  her  slxis,  and  two  changeable  Spots  in  the  Moon. 

By  Mr.  Schroeter,  of  Lilientbal. 

IT  has  been  already  proved,  that  the  higheft  mountains  of  Venus,  as  well  as  the 
moon,  aie  in  the  fouthern  hemifphere,  that  their  perpendicular  heights  are  as  the 
diameters  of  thefe  planets,  and  that  the  mountain  obferved  on  the  28th  of  December, 

>7 


REVOLUTION  OF  VENUS  ROUND  HER  AXIS. 


73 


11789,  is  four  times  as  high  as  any  in  the  moon,  its  perpendicular  height  being  at  lead 
4,2  geographical  miles.*  By  fubfequent  obfervations  from  the  nth  of  December  to 
the  nth  of  January,  thefe  propofitions  have  been  fully  confirmed,  as  the  fou  them  horn 
of  Venus  appeared  very  much  blunted,  and  with  an  enlightened  mountain  in  the  dark 
hemifphere.  On  the  27th  of  December,  the  length  of  its  fhadow  reaching  to  the  illu- 
minated hemifphere,  was  to  the  femidiameter  of  Venus  : : 1 : 8,25,  and  on  the  30th  of 
December  the  fhadow  appeared  of  fuch  a length  that  the  height  of  the  mountain  mud 
be  5,6  geographical  miles. 

Caflini  in  the  year  1666  concluded  from  fihe-rotadon  of  a point  near  the  illuminated 
part,  that  Venus  revolved  about  its  axis  in  23  hours,  but  he  did  not  purfue  his  ob- 
fervations diffidently  to  determine,  whether  the  motion  might  not  be  the  effebl  of  1R 
bration,  as  he  did  not  afterwards  difeover  fimilar  fpots.  In  1726,  27,  28,  Bianchini 
from  obferving  fome  fpots  in  Venus,  determined  its  rotation  at  24  days  8 hours,  but 
his  were  fmgle  obfervations  infufficient,  and  interrupted. 

From  the  obfervations  already  noted  in  the  Selenotop.  Fragmen.  and  others-  taken 
at  every  favourable  opportunity  on  the  different  ffiapes  of  the  two  horns  of  Venus,  I 
was  convinced  that  Bianchini’s  conjecture  was  without  foundation,  Caffini’s  nearly 
true,  and  that  the  period  muff  be  between  23  and  24  hours.  For  the  appearance  of 
the  horns  varied  in  a few  hours,,  and  at  the  correfponding  time  of  the  fubfequent  day 
was  near.lv  the  fame.  From  the  11th  of  December,  to  the  nth  of  January,  more 
exad  obfervations  were  made,  and  the  fouthern  horn,  which  was  at  firft  more  blunt 
than  the  northern,,  in  two  hours  loft  its  fhadow,  became  more  pointed  than  the  northern, 
and  its  blunted  ffiape  appeared  every  day  above  half  an  hour  fooner.  Hence  the 
period  muft  be  between  23  and  24  hours,  the  equator,  confiderably  inclined  to  the 
ecliptic,  and  the  pole  at  a considerable  diftance  from  the  point  of  the  horn. 

It  now  remained  to  find  the  exad  time  of  the  rotation,  and  to  do  this,  a mean  was 
given  on  the  30th  of  December  1791,  for  on  that. day  at  eight  o’clock  of  the  morning, 
the  fouthern  horn  appeared  with  the  fame  bluntnefs,  and  the  with  fame  illuminated 
mountain  in  the  dark  atmofphere,  that  it  had  done  two  years,  before,  on  the  28th  of 
December  17.8/?,  . at  fivem’clock  in  the  evening.  From  the  obfervations  above-men- 
tioned between  the  23dvof  December,  and  the  nth  . of  January,  the  period  muft  be 
between  23  hours,  and  23  hours  and  40  minutes;  . and  after  a calculation  of  the  revo- 
lutions in  752  days,  no  period  agreed  fo  well  as  that  of  23 b.. 20'.. 5 9', 4.  ■ 

This  mode  of  calculating  is  evidently  different  from  that  of  Caflini  and  Bianchini, 
but  it  is  remarkable,  that  in  the  memoirs  of  the  Royal  Academy  for  1732,  and  in  his 
elements  of  Aftronomy,  Caflini  has  remarked,  that  the  fpots,  from  whence  Bianchini 
drew  his  conclufton,  were  different,  and  that  from  his  obfervations  the  period  would 
be  23  hours  22  minutes. 

In  obferving  the  moon  on  the  30th  of  December  1791,  at  five  o’clock  in  the  af- 
ternoon, with  a leven  foot  refiedtor,  magnifying  16  r times,  I perceived  the  com- 
mencement of  a fmali  crater  on  the  fouth-weftern  declivity  of  the  volcanic  mountain 
in  the  mare  Crifium.  -j-  Its  diftance  from  the  illuminated  part  was  atleaft  6'.. 40",  and 
its  fhadow.  at  leaft  2", 5.  At  the  fame  time  I perceived  in  the  above  mentioned  dif- 
tridt,  a fimilar  fhadow  two  feconds  in  diameter,  but  notwithftanding  the  great  clear- 
nefs,  no  traces  could  be  dilcovered  of  a new  volcano.  On  the  11th  of  January,  .at 
20'  after  five,  on  looking  at  this  place  again,  I could  fee  neither  the  new  crater,  nor  its 

fhadow  • 

* Sec  Selenotop.  Fragmenten.  § 522.  + § 358  und  Tab.  xxxui.  der.  fra  gin. 
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fhadow.  Probably  this  new  volcano  was  became  quiet  again,  and  the  fmaller  fhadow 
was  the  appearance  only  of  the  atmofphere,  condenfed  by  a new  eruption  from  a 
crater  too  fmall  to  be  perceived. 

On  the  4th -of  January  1792.  I obferved  in  the  eaftern  crater  of  Helicon,*  a cen- 
tral mountain  of  a clear  grey  colour  three  feconds  in  diameter,  of  which  during  many 
years  obfervations,  I had  perceived  no  trace.  This  appearance  is  remarkable,  as  pro- 
bably from  the  time  of  Hevelius,  the  weftern  part  of  Helicon  has  been  forming  into 
its  prefent  drape,  and  nature  feems  in  that  diftridt  to  be  particularly  adlive.  It  is  to 
be  hoped  that  thofe  who  in  preceding  years,  have  with  good  telefcopes  paid  atten- 
tion to  this  part  of  the  planet,  will  favour  the  public  with  the  refult  of  their 
obfervations. 


VI.  A Defcription  of  two  new  Fifoes.  By  Marcus  Elieser  Bloch. 

Jk  Drawing  of  both  of  thefe  fifhes  was  fent  to  Dr.  Bloch  by  Mr.  Pennant,  but  a3 
they  were  not  coloured,  they  could  not  with  propriety  be  introduced  into  his 
great  work. 

See  Plate  IX.  Fig.  4.  No.  1.  (Pennant’s  Perch)  This  fifh  iseafily  diftinguifhed  from 
the  reft  of  its  fpecies  by  the  prolongation  of  the  inferior  part  of  the  tail-fin. 

Except  the  Loricaria  CataphrakJus  and  the  Fiftularia  chinenfis.  I know  of  no  others 
pofiefied  of  fuch  a procefs,  and  as  in  the  firft  of  thefe  it  proceeds  from  the  fuperior 
part  of  the  fin,  and  in  the  fecond  from  the  middle,  fo  thefe  fillies  cannot  poflibly  be 
confounded  with  the  one  defcribed.  This  fifh  is  comprefied  on  the  fides,  the  head 
fcaly  to  the  eyes,  the  aperture  of  the  mouth  wide,  the  lips  broad,  and  each  jaw  rough 
and  armed  with  teeth.  The  noftrils  are  fimple,  and  are  placed  in  the  middle  between 
the  mouth  and  the  eyes.  The  rump  is  of  equal  breadth  to  the  anal  fin. 

The  lateral  line  begins  at  the  covering  of  the  gills,  and  approaching  the  back,  makes 
a flight  arch ; but  at  the  termination  of  the  dorfal  fin  it  is  flrongly  bent,  and  at  laft 
lofes  itfelf  in  the  tail  fin. 

According  to  the  drawing  there  appears  to  be  fixteen  radii  in  the  pedtoral  fins,  in 
the  anal  one  feventeen,  in  the  tail  one  eighteen,  and  in  the  dorfal  one  two  and  thirty. 

This  fifh  was  fent  to  Mr.  Pennant  from  Gibraltar,  where  it  is.  commonly  found  . 
about  fix  inches  long,  and  from  one  to  four  inches  broad. 

Plate  IX.  Fig.  4.  No.  2.  (The  Briftly  Salmon.)  The  fat  fins  and  the  Icaly  body  of 
this  fifii  determine  its  genus ; and  as  no  other  fpecies  has  luch  an  elongation  of  the 
dorfal  fin  it  is  fufficiently  characterized  by  this  mark. 

The  body  is  ftraight,  the  head  flat,  the  aperture  of  the  mouth  wide.  The  inferior 
maxilla  projects  before  the  tipper  one,  and  they  are  each  of  them  befet  with  very 
fmall  fharp  teeth.  The  lips  ar^  broad,  the  noftrils  fimple,  and  near  the  eyes;  each 
of  the  coverings  of  the  gills  art!:  fcaly,  a circumftance  which  Dr.  Bloch  has  not  dii- 
covered  in  any  of  the  other  fpecies.  The  long  tail  is  comprefied  on  the  fides,  the 
ventral  fins  long,  and  the  lateral  lines  nearer  the  belly  than  the  back. 

The  radii  of  the  fins  are  pliant;  in  the  pedtoral  one  there  are  thirteen,  in  the 
ventral  one  nine,  in  the  anal  one  eleven,  in  the  tail  one  eighteen,  and  in  the  dorfal 
one  which  is  fcythe  fhaped,  are  fixteen. 

The  fifh  was  fent  to  Mr.  Pennant  from  Livorno,  and  meafured  fourteen  inches 
in  length. 

Afiatkk 


* B.  Tab.  xxiv.  der  fragm. 
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The  Eighth  Anniversary  Dijcourje,  By  the  President. 

HAVING  in  his  former  difcourfes 'given  an  account  of  five  different  Afiatick  na- 
tions, derived  from  Indian,  Arabian,  and  Tartarian  ftocks,  the  Prefident,  in 
order  to  complete  his  hiftorical  refearches,  proceeds  to  confider  the  numerous  races 
of  borderers  on  thefe  widely  extended  regions. 

Taking  his  departure  from  Idume  near  the  gulf  of  Elanitis,  he  regards  it  as  indubi- 
table, that  a race  of  men  were  originally  fettled  in  Idume,  and  in  Midian,  whom  the 
oldeft  Greek  writers  call  Erythreans  who  were  very  diftind  from  the  Arabs,  and 
who,  from  many  concurring  teftimonies,  may  be  referred  to  the  Indian  ftem.  On 
defcending  the  red  fea,  we  find  on  the  Arabian  fide  no  traces  of  any  people  who  were 
not  originally  Arabs  of  the  genuine  or  mixed  breed.  On  turning  to  the  oppofite 
coaft,  it  may  be  obferved  that  the  written  Abyfiinian  language,  which  we  call  Ethi- 
opic,  is  a dialed  of  old  Chaldean*  and  a After  of  Arabic  and  Hebrew.  It  is  written, 
however,  like  all  the  Indian  characters,  from  the  left  hand  to  the  right,  and  the 
vowels  are  annexed  to  the  confonants.  It  is  the  Prefident’s  opinion,  that  the  Abyf- 
finians  of  the  Arabian  ftock,  having  no  letters  of  their  own,  borrowed  thofe  of  the 
black  pagans,  whom  the  Greeks  call  Troglodytes , from  their  dwelling  in  caves,  and 
who  were  probably  the  firft  inhabitants  of  Africa,  and  the  inventors,  or  importers, 
of  fymbolical  characters.  He  believes  the  Ethiops  of  Meroe  to  have  been  the  fame 
people  with  as  the  firft  Egyptians,  and  confequently  with  the  original  Hindus. 

Proceeding  along  the  Arabian  coaft,  the  Prefident  afierts,  that  whatever  may  have 
been  faid  of  Scythian  colonies  formerly  fettled  there,  he  has  met  with  no  traces  of 
people  in  the  maritime  part  of  Yemen,  who  were  not  either  Arabs,  or  Abyfiinian 
invaders.  And  as  from  the  gulf  of  Perfia,  to  the  rivers  Cur  and  Aras,  there  are 
no  veftiges  of  people  diftind  from  the  Arab’s,  Perfians,  or  Tartars,  he  concludes 
there  are  no  fuch  in  the  Iranian  mountains.  The  principal  inhabitants  of  the  moun- 
tains which  feparate  Iran  from  India  were  anciently  diftinguifhed  among  the  Brah- 
mans by  the  name  of  Deradas , but  feem  to  have  been  deftroyed  or  expelled  by  the 
numerous  tribes  of  Afghans  or  Patans  j and  there  are  folid  grounds  for  believing  that 
the  /. fghans  are  defcended  from  the  .Jews.  Their  language  is  evidently  a dialed;  of 
the  fcriptural  Chaldaic. 

Corning  now  to  the  river  Sindhu  or  Indus,  and  the  country  named  from  it,  we  find 
near  its  mouths  a diftriCt  named  by  Nearchus,  Sangada , and  fuppofed  by  Mr.  D’An- 
ville  to  be  the  feat  of  the  Sanganians , a barbarous  and  piratical  nation.  Mr.  Malet, 
refident  at  Puna,  obtained  for  the  Prefident  a fpecimen  of  their  letters  and  language, 
by  which  the  former  appear  to  be  a fort  of  Nagati,  and  the  latter,  a dialed  derived 
from  the  Sanfcrit.  He  does  not  doubt  that  the  people  are  what  the  Brahmans  call 
Pameras , or  outcaft  Hindus,  immemorially  feparated  from  the  reft  of  the  nation. 
He  is  inclined  to  believe,  that  the  Gypfies , in  whofe  vocabulary  are  fo  many  Sanfcrit 
words,  and  whom  the  Italians  call  Zingaros,  or  Zinganos , were  originally  Zinganians , 
who  in  fome  piratical  expedition  might  have  landed  on  the  coaft  of  Arabia,  or  Africa, 
and  thence  have  rambled  to  Egypt  Mr.  Malet  alfo  made  the  Prefident  acquainted 
with  the  Boras , a race  chiefly  inhabiting  the  cities  of  Gujarat,  who,  though  Mufel- 
mans  in  religion,  are  Jew's  in  features,  genius  and  manners. 
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On  the  continent  of  India,  between  the  river  Vipdfa  or  Hyphafis  to  the  weft,  the 
mountains  Tripura  and  Cdmarupa  to  the  eaft,  and  Himalaya  to  the  north,  are  many 
races  of  wild  and  ferocious  people,  who  probably  fprang  from  the  old  Indian  ftem, 
though  fome  of  them  were  foon  intermixed  with  Tartarian  wanderers. 

Coming  back  to  the  Indian  illands,  the  firft  is  Sildn  or  Taprcbane,  which  was  undoubt- 
edly peopled  by  the  Hindu  race ; nor  can  it  be  queftioned  that  the  fame  tribe  planted 
colonies  in  the  other  ifles  of  the  fame  ocean,  from  the  Malay adwipas,  which  take 
their  name  from  the  mountain  of  Malaya,  to  the  Moluccas  or  Mallicds , and  probably 
far  beyond  them.  Captain  Forreft  found  the  ifle  of  Bali  chiefly  peopled  with  Hindus 
and  that  of  Madbura  has  the  Sanfcrit  name  of  a territory  in  the  weftern  peninfula. 
The  Jabadios  of  Ptolemy,  or  Tavadwipa , which  was  rendered  in  the  old  Latin  verfion> 
the  hie  of  Barley , probably  took  its  name  from  the  word  Tava  which  fignifies  barley 
in  Sanfcrit,  and  implies  abundance  or  excellence.  D’Anville  brings  ftrong  reafons. 
for  believing  that  the  ancients  did  not  confine  this  appellation  to  the  ifiand  we  now 
call  Java , but  extended  it  to  Sumatra , the  language  of  tvhich  from  Mr.  Marlden’s 
account,  contains  many  pure  Sanfcrit  words.  He  alfo  difcovered  clear  veftiges  oF 
one  ancient  language  in  all  the  infular  dialedts  of  the  fouthern  feas,  from  Madagajcar 
to  the  Philippines , and  even  to  the  remote!!  iftands  lately  vifited. 

Turning  next  to  the  countries  lying  between  the  northern  limits  of  India,  and  the 
extenfive  domains  of  the  independent  Tartars,  we  firft  meet  with  the  people  of  Potyid 
or  Tibet.  That  thefe  were  Hindus,  who  engrafted  the  herefies  of  Buddha  on  their 
old  mythological  religion,  we  know  from  the  refearches  of  Caffiano,  in  Giorgi’s  com- 
pilation. Their  charafters  are  apparently  Indian,  but  their  language  is  now  written, 
with  more  letters  than  are  ever  pronounced ; for  though  it  was  anciently  Sanfcrit  and 
polyfyllabical,  it  feems  at  prefent  to  confift  of  monofyllables,  to  form  which  in  dif- 
courfe,  many  letters  are  fuppreffed ; and  thus  we  can  trace  in  their  writing  many  San- 
fcrit words  and  phrafes,  which  in  their  fpeaking  are  undiftinguifhable. 

As  the  Tartars  were  wholly  unlettered  before  their  converftbn  to  the  religion  of 
Arabia,  it  may  be  fufpefled  that  the  natives  of  Eighur , Tancut , and  Kbatd,  who  pof- 
fefifed  letters  and  arts,  as  well  as  the  Barmas  or  Brahmachinas , were  not  of  the  Tar- 
tarian, but  of  the  Indian  family.  As  to  the  Plyperboreans , from  all  that  can  be  learned' 
of  their  ancient  religion  and  manners,  they  feem  not  to  have  been  of  the  Tartar^ 
but  of  the  Gothic  race,  that  is,  of  the  Hindu  ; for  the  Prefident  does  not  hefitate 
to  aftume,  that  the  Goths  and  Hindus  had  originally  the  fame  language,  gave  the 
fame  appellations  to  the  liars  and  planets,  and' had  the  fame  religious  rites  and 
opinions.  With  refpeft  to  the  Armenian  language,  he  is  convinced  that  its  bafis  was 
ancient  Perfian,  of  the  fame  Indian  ftock  with  the  Zend,  and  that  it  has  been  gra- 
dually changed  lince  Armenia  ceafed  to  be  a province  of  Iran.  The  letters  in  which 
it  now  appears  are  allowed  to  be  comparatively  modern.  But  as  to  all  the  races  of 
men  who  inhabited  the  branches  of  Caucafus,  and  the  northern  limits  of  Iran,  the 
Prefident  remarks,  that  ferocious  and  hardy  tribes  who  retire  for  the  fake  of  liberty, 
to  mountainous  regions,  and  form  fcparate  nations,  alfo  form  in  the  end  feparate  lan- 
guages, provided  that  which  they  carried  with  them  was  not  fixed  by  writing,  and 
fufficiently  copious. 

Coming  back  again  to  the  Mediterranean,  the  principal  nations  of  antiquity  who 
demand  attention,  are  the  Greeks  and  Phrygians.  1 hefe  had  an  apparent  affinity  in 
religion  as  well  as  in  language,  and  it  is  agreed  that  they  firft  palled  from  Egypt. 
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The  Prefident  therefore  adds  nothing  to  what  he  has  laid  of  them  in  his  former  dif- 
courfes,  except  the  obfervation,  that  the  grand  objedt  of  myfterious  worffiip  in 
Greece,  was  the  Mother  of  the  Gods , or  nature  perfonified,  as  ffie  is  feen  among  the 
Indians  under  a thoufand  forms  and  names.  She  was  called  in  the  Phrygian  dialedt 
Ma.  A drum  is  called  dindima  both  in  Sanfcrit  and  Phrygian,  whence,  probably, 
the  title  of  Dindymene. . Diana  of  Ephefus,  and  AJlarte  of  the  Syrians  and  Phoenicians 
was  the  fame  under  another  form ; and  it  cannot  be  doubted  that  Syria,  Samar i, 
and  Phcenice  were  anciently  peopled  by  a branch  of  the  Indian  flock,  but  were  after- 
wards inhabited  by  an  Arabian  race. 

The  Prefident  concludes  this  difcourfe  with  juft  touching  upon  a moft  extraordi- 
nary people,  that  of  Judea , whofe  language  demonftrates  their  affinity  with  the 
Arabs,  but  whofe  manners,  literature  and  hiftory  are  wonderfully  diftinguiffied  from 
the  reft  of  mankind.  He  afferts  in  general  terms  the  fuperiority  of  the  Scriptural 
writings  to  any  other  contained  in  the  (lores  of  antiquity,  and  his  belief  in  their  in- 
fpiration,  referving  a more  particular  confideration  of  them  to  a future  occafion. 


II.  Obfervations  on  the  Inhabitants  of  the  G arrow  Hills , made  during  a ‘public  Deputation  in 
the  Tears  1788  and  1789.  By  John  Eliot,  Efq* 

MR.  Eliot  deputed  by  government  to  inveftigate  the  duties  colle&ed  on  the 
Garrow  hills,  which  bound  the  north -eaftern  parts  of  Bengal,  was  the  fir  ft 
European  who  has  travelled  among  them.  The  mountaineers  of  India  have  generally- 
been  confidered  as  lawlefs  favages,  whofe  bufinefs  is  pillage,  but  it  will  appear  that, 
as  in  many  fimilar  inftances,  an  equitable  and  kind  treatment  of  them  is  likely  to 
produce  a return  of  peaceable  behaviour  on  their  parts. 

On  approaching  the  hills,  there  is  a beautiful  profpedl  of  three  ranges  of  mountains 
rifing  above  one  another,  which  vaniffi  on  coming  nearer,  leaving  only  the  lower 
range.  The  country  is  rich  and  verdant,  and  full  of  fmall  villages.  The  head  peo- 
ple of  the  villages  are  called  Booneahs.  At  the  pafs  of  Ghofegong , where  Mr.  Eliot 
firft  went,  Oodaffey  Booneah  is  looked  upon  as  the  head  man,'  but  the  rightful  chief  is 
Mome <?,  a woman. . The  people  are  thus  defcribed.  <c  A Garrow  is  a flout  well 
fhaped  man,  hardy,  and  able  to  do  much  work ; of  a furly  look,  flat  Cafri  like  nofe, 
fmall  eyes,  generally  blue,  or  brown,  forehead  wrinkled,  and  overhanging  eye  brow, 
with  large  mouth,  thick  lips,  and  face  round  and  fnort ; their  colour  is  of  a light  or 
deep  brown  ; their  drefs  confifts  of  a brown  girdle,  about  three  inches  broad ; having 
in  the  center  a blue  flripe ; it  goes  round  the  waift,  is  paffed  between  the  thighs,  and 
is  faflened  behind,  leaving  one  end  or  flap  hanging  down  before,  about  eight  inches ; 
fome  times  it  is  ornamented  with  brafs  plates ; with  rows  of  ivory  or  a white  (lone 
ffiaped  like  bits  of  tobacco  pipes,  about  half  an  inch  long;  the  brafs  plate  is  made  to 
refemble  a button,  or  an  apothecary’s  weight,  but  more  indented : fome  have  it  or- 
namented with  little  bits  of  brafs,  ffiaped  like  a bell ; fome  wear  an  ornament  on 
their  head  about  three  or  five  inches  broad,  decorated  in  the  fame  manner  as  the  flap, 
ferving  to  keep  their  hair  off  their  face,  which  gives  them  a wild  fierce  appearance. 
Some  tie  their  hair  on  the  crown,  in  a loofe  carelefs  manner,-  while  others  crop  it 
clofe.  The  Booneahs  or  chiefs  wear  a filk  turban ; to  the  girdle  they  affix  a bag  con- 
taining their  money  and  pawns , and  alfo  a net  for  holding  the  utenfils  with  which  they 
light  their  pipe  hung  near  to  it  by  a chain. 
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tc  The  women  are  the  uglieft  creatures  I ever  beheld,  ffiort  and  fquat  in  their  ftatue, 
with  mafeuline  faces,  in  the  features  of  which  they  differ  little  from  the  men.  Their 
drefs  confifts  of  a dirty  red  cloth,  ftriped  with  blue  or  white,  about  fixteen  inches 
broad,  which  encircles  the  waift,  and  covers  about  three  fourths  of  the  thigh.  It 
never  reaches  to  the  knee,  and  being  but  juft  long  enough  to  tie  above  on  the  left  fide, 
part  of  the  left  thigh,  when  they  walk,  is  expofed.  On  their  necks  they  have  a 
firing  of  the  ornaments  above  described  refembling  tobacco  pipes,  twifted  thirty  or 
forty  times  round,  but  negligently,  without  any  attention  to  regularity  their  breafts 
are  expofed  to  view,  their  only  clothing  being  the  girdle  above-mentioned ; to  their 
ears  are  affixed  numbers  of  brafs  rings,  increafing  in  diameter  from  three  to  fix  inches: 
I have  feen  thirty  of  thofe  rings  in  each  ear ; a flit  is  made  in  the  lobes  of  the  ear, 
which  increafe  from  the  weight  of  the  rings,  and  in  time  will  admit  the  large  number 
ftated.  This  weight  is  however  partly  fupported  by  a firing,  which  paffes  over  their 
heads  $ a tape  three  inches  broad  ties  their  hair,  fo  as  to  keep  it  back  from  their  fore- 
heads, though  generally  it  is  tied  with  a firing  on  the  crown  of  the  head.  The  wives 
of  the  Booneahs  cover  their  heads  with  a piece  of  coarfe  cloth,  thirteen  or  fourteen 
inches  broad  and  two  feet  long,  the  end  of  which,  with  their  hair,  hangs  down  behind, 
flowing  loofe  on  their  backs.  The  women  work  as  well  as  the  men,  and  I have 
feen  them  carry  as  great  burthens.  Their  hands,  even  thofe  of  the  wives  of  the 
Booneabsy  bear  evident  marks  of  their  laborious  occupations. 

“ Thefe  people  eat  all  manner  of  food,  even  dogs,  frogs,  fnakes,  and  the  blood 
of  all  animals.  The  laft  is  baked  over  a flow  fire  in  hollow  green  bamboos,  till  it 
becomes  of  a nafty  dirty  green  colour.  They  are  fond  of  drinking  to  an  excefs. 
Liquor  is  put  into  the  mouth  of  infants,  almoft  as  foon  as  they  aj-e  able  to  fwtallow ; 
they  have  various  forts  of  fpirits,  but  that  moflly  drunk  is  extracted  from  rice,  foaked 
in  water  for  three  or  four  days  before  ufe.  Their  cookery  is  fhort,  as  they  only  juft 
heat  their  provifions  j excepting  rice  and  guts,  the  firft  of  which  is  well  boiled,  and 
the  other  ftewed  till  they  are  black.  Indeed  excepting  thefe,  their  animal  food  is 
eaten  almoft  raw. 

“ In  times  of  fcarcity  many  of  the  hill  people  fubfift  on  the  Kebul  which  in  growth 
is  faid  to  be  like  the  Palmira,  and  the  interior  part  of  the  trunk  when  pounded,  and 
fteeped  in  water,  is  an  article  of  food,  in  fo  much  as  to  be  the  common  means  of 
fuftenance  during  a fcarcity  of  grain.  When  boiled  it  is  of  a gelatinous  fubftance, 
and  taftes  when  frefh,  like  a fugar  cane  : thofe,  who  can  afford  it,  mix  rice  with  it. 
They  alfo  fubfift  on  the  Kulchu,  a fort  of  Tam  found  in  great  plenty,  about  the  hills.. 
I faw  three  forts,  though  I could  not  learn  they  had  any  feparate  name.  One  has  a- 
number  of  buds  on  it,  is  faid  to  be  a cooling  medicine,  and  is  eaten  boiled  or  baked. 
Some  of  them  I brought  with  me  from  the  hills,  and  being  bruifed  in  the  bafket 
ufed  in  bringing  them  from  the  hills,  I cut  off  the  rotten  part,  which  I found  to  be 
of  no  detriment  to  their  growth,  although  out  of  the  ground.  At  Dacca  I gave  them 
to  Mr.  Richard  Johnson,  who,  I underftand,  delivered  them  to  Colonel  Kyd, 
the  fuperintendant  of  the  Company’s  botanical  garden,  where,  I hear,  they  have 
produced  a very  handfome  flower.  This  plant  was  cultivated  bv  the  Garrczvs,  nearly 
in  the  fame  manner,  as  we  do  potatoes  in  England  •,  a bud  being  broken  off  to  be 
fbwn  for  a plant.  The  Garrows  fay  it  yields,  after  it  is  dug  out  of  the  ground,  and 
laid  by  for  the  enfuing  feafon  of  cultivation  (commencing  immediately  on  the  break- 
ing up  of  the  rains)  from  three  to  ten  buds.  Another  fort  of  Kutcbu  grows  on  the 
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top  of  the  hills,  and  is  found  by  its  fprout,  which  twills  itfelf  round  the  trunk,  and 
branches  of  the  trees.  I have  feen  the  fprout  from  ten  to  twenty  feet  high,  the 
leaves  have  three  fegments  like  a vine  leaf,  bat  more  pointed  : of  deep  green,  and 
very  fmall.  The  root  is  found  from  a foot  to  two  feet  and  a half  below  the  ground, 
is  in  fhape  tapering,  of  a reddifn  colour,  and  in  length  from  five  inches  to  a foot  and 
a half:  it  is  eaten  roafted.  The  other  fpecies  grows  in  the  fame  manner,  but  is  of 
a dirty  yellow  colour. 

« The  houfes  of  thefe  Garrows , called  Chaungs-,  are  raifed  on  piles,  about  three  or 
four  feet  from  the  ground,  from  thirty  to  1 50  feet  in  length  ; and  in  breadth  from  ten- 
to  forty,  and  are  roofed  with  thatch.  The  props  of  the  Chaung  confifl  of  large  Jau.1 
timbers : in  the  center  there  are  eight,  and  on  the  fides  from  eight  to  thirty : over 
thefe  are  placed  horizontally  large  timbers,  for  a fupport  to  the  roof,  and  tied  faff, 
fometimes  with  firings,  but  firing  is  rarely  ufed  for  this  purpofe;  the  tying  work 
being  moflly  done  with  flips  of  grafs  or  cane.  The  roof  is  neatly  executed  and  with 
as  much  regularity  as  any  of  our  Bungalow  thatches.  When  I. fay  this,  however,  I 
fpeak  of  the  Chaungs  of  the  Booneaks : I went  into  few  of  the  Chaungs  of  the  lower 
clafs.  The  roof  confifts  of  mats  and  flrong  grafs.  The  fides  of  the  houfe  are  made 
from  the  fmall  hollow  bamboos  cut'  open,  flatted,  and  woven  as  the  common  mats 
are.  The  floor  is  made  in  the  fame  manner ; but  of  a ftronger  bamboo.  The  Chaung 
confifts  of  two  apartments,  one  floored  and  raifed  on  piles  as  defcribed,  and  the  other 
without  a floor,  at  one  end,  for  their  cattle;  at  the  other  end  is  an  open  platform, 
where  the  women  fit  and  work.  On  one  fide  is  a fmall  raifed  platform,  ufually  about 
fix  feet  fquare  enclofed  at  the  fides  and  open  above  ; here  the  children  play  ; in  the 
center  of  the  Chaung  thay  cook  their  vidtuals,  a fpace  of  about  five  feet  fquare  being, 
covered  with  earth;  on  one  fide  a little  trap  door  is  made  on  the  floor,  for  the  con- 
venience of  the  women  on  certain  occafions,  which  creates  much  filth  under  their 
Chaungs.  Indeed  a great  part  of  their  dirt  is  thrown  under  the  Chaung , and  the  only 
fcavengers  I faw,  were  their  hogs ; but  luckily  for  them,  they  have  plenty  of  thofe 
animals. 

« Bugs  cover  their  wearing  apparel,  of  the  fame  fort,  as  thofe  which  infeft  beck 
in  England:  during  my  journey  along  the  hills  I fuffered  very  much  from  them. 

ct  The  difpofition  of  a Garrow  could  not  be  accurately  known  in  the  fhort  time  I 
had  to  obferve  it;  yet  my  intercourfe  with  them,  wdiich  was  of  the  mod  open  nature, 
will,  I think,  allow  me  to  fay  fomething  of  it. 

“ Their  furly  looks  feem  to  indicate  ill  temper,  but  this  is  far  from  being  the 
cafe,  as  they  are  of  a mild  difpofition.  They  are,  moreover,  honeft  in  their  dealings, 
and  fure  to  perform  what  they  promife.  When  in  liquor  they  are  merry  to  the 
higheft  pitch:  then  men,  women  and  children  will  dance  till  they  can  fcarce  ftand... 
Their  manner  of  dancing  is  as  follows  : twenty  or  thirty  men  of  a row  Handing  be- 
hind one  another,  hold  each  other  by  the  fides  of  their  belts,  and  then  go  round  in 
a circle,  hopping  on  one  foot,  then  on  the  other,  ftnging  and  keeping  time  with  the 
mnufic,  which  is  animating,  though  harfh  and  inharmonious,  confiding  chiefly  of 
tomtoms,  and  brafs  pans,  the  firft  generally  beaten  by  the  old  people,  and  the  laft 
by  the  children.  The  women  dance  in  rows  and  hop  in  the  fame  manner,  but  hold 
their  hands  out,  lowering  one  hand  and  raifing  the  other  at  the  fame  time,  as  the 
mufic  beats,  and  occafionally  turning  round  with  great  rapidity.  The  men  alfo  ex- 
hibit military  exercifes  with  the  fword  and  fhield,  which  they  ufe  with  grace  an  1 
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great  adlivity.  Their  dancing  at  their  fefiivals  lafts  two  or  three  days,  during  which 
time  they  drink  and  feafi  to  an  excels,  infomuch  that  it  requires  a day  or  two  after- 
wards, to  make  them  perfectly  fober  again,  yet  during  this  fit  of  feflivity  and  drunk- 
ennefs  they  never  quarrel. 

“ Marriage  is  in  general  fettled  amongft  the  parties  the mfe Ives,  though  fometimes 
by  their  parents ; if  it  has  been  fettled  by  the  parties  themfelves,  and  the  parents  of 
either  refufe  their  affent,  the  friends  of  the  oppofite  party,  and  even  others  unconnected, 
go  and  by  force  compel  the  diffenters  to  comply ; it  being  a rule  among  the  Garrows 
to  affift  thofe  that  want  their  help,  on  thcfe  occafions,  let  the  difparity  'of  age  or 
rank  be  ever  fo  great.  If  the  parents  do  not  accede  to  the  wilh  of  their  child,  they 
are  well  beaten  till  they  acquiefce  in  the  marriage.” 

As  to  the  marriage  ceremony,  it  con  fids,  as  in  mold  nations,  favage  or  civilized, 
in  feafting  and  dancing.  A cock  and  hen  are  facrificed  by  a prieft,  from  certain 
circumftances  attending  which,  omens  are  drawn  of  the  event  of  the  marriage. 
Mr.  Eliot  was  witnefs  of  the  whole  ceremonial  from  being  prefent  at  the  marriage 
of  the  youngefl  daughter  of  the  chief  Oodaffy,  aged  feven,  to  the  fon  of  a common 
Garrow,  aged  twenty-three ; by  virtue  of  which  alliance,  the  man  will  fucceed  to 
the  Booneafhip,  as  the  youngefl;  daughter  is  always  heirefs. 

The  dead  are  burned,  and  their  afihes  put  into  a hole  where  the  fire  was,  covered 
with  a fmall  thatched  building,  and  furrounded  with  a railing.  A lamp  is  kept 
burning  in  the  building  a month  or  more,  and  the  wearing  apparel  of  the  deceafed  is 
hung  upon  poles  round  it.  If  he  be  a perfon  of  rank,  a bullock  is  facrificed,  and  its 
head  burned  with  the  corps.  If  he  be  an  upper  hill  Booneah  of  common  rank,  the 
head  of  one  of  his  Haves  would  be  cut  off  and  burned  with  it ; if  one  of  the  firfl;  rank, 
his  Haves  fally  out  and  feize  a Hindu,  whofe  head  they  cut  off  and  burn  with  their 
chief. 

Their  religion  approaches  that  of  the  Hindus  in  the  worfhip  of  Mahade'va.  At 
Baunjaun , a pafs  in  the  hills,  they  worfliip  the  fun  and  the  moon ; all  their  religious 
ceremonies  being  preceded  by  a facrifice  of  a bull,  goat,  hog,  cock,  or  dog.  The 
animal  is  put  to  death  by  cutting  off  its  head. 

<c  Their  mode  of  fwearing  at  Ghojegong  is  very  folemn  : the  oath  is  taken  upon  a 
Hone,  which  they  firfl;  falute,  then  with  their  hands  joined  and  uplifted,  their  eyes 
ffeadfaftiy  fixed  to  the  hills,  they  call  on  Mahade'va  in  the  moft  folemn  manner, 
telling  him  to  witnefs  what  they  declare,  and  that  he  knows,  whether  they  fpeak 
true  or  falfe.  T hey  then  again  touch  the  Hone  with  all  the  appearance  of  the  utmolt 
fear,  and  bow  their  heads  to  it,  calling  again  upon  Mahade'va.  They  alfo  during  their 
relation,  look  fieadfaftly  to  the  hills  and  keep  their  right  hand  on  the  ftone.  'When 
the  firfl;  perfon  fwore  before  me,  the  awe  and  reverence,  with  which  the  man  fwore, 
forcibly  ffruck  me : my  Moberrir  could  hardly  write,  fo  much  was  he  affedted  by  the 
folemnity.  In  fome  of  the  hills  they  put  a tiger’s  bone  between  their  teeth,  before 
they  relate  the  fubjedl  to  be  depofed : others  take  earth  in  their  hand ; and,  on  fome 
occafions,  they  fwear  with  their  weapons  in  their  hands.  I underftand  their  general 
belief  to  be,  that  their  God  refides  in  the  hills  j and,  though  this  belief  may  feem  in- 
confifient  with  an  awful  idea  of 'the  divinity,  thefe  people  appeared  to  Hand  in  the 
titmofl;  awe  of  their  deity,  from  their  fear  of  his  punifhing  them  for  any  mifcondudt 
in  their  frequent  excurfions  to  the  hills.” 
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Their  punifhments  confid  moftly  in  fines,  the  produce  of  which  is  appropriated 
to  feafting  and  drinking.  Adultery,  murder,  and  robbery  are  punifhed  with  inftant 
death.  In  their  deliberations  they  affemble  in  their  war  drefs,  and  fitting  in  a circle, 
their  chiefs  difcufs  the  matter,  their  wives  exerting  as  much  authority  as  themfelves. 
Their  mode  of  fettling  payments  is  by  flicks ; each  of  the  inferior  Garrows  places  as 
many  flicks  in  a pan  as  he  can  give  of  the  article  required,  and  the  Booneahs 
make  up  the  deficiencies.  They  keep  their  accounts  alfo  by  flicks. 

In  cafe  of  illnefs  they  make  a facrifice  to  the  deity,  and  make  ufe  of  medicines, 
the  greater  part  of  which  are  charms  and  amulets.  Inoculation  is  common  among 
them,  but  appears  to  have  been  introduced  only  of  late  years.  They  have  a yearly 
inoculator,  whom  they  liberally  reward,  and  treat  with  great  refpedt.  Among  the 
Garrows,  a kind  of  madnefs  exids,  which  they  call  transformation  into  a tiger,  the 
perfon  affeCted,  fhunning  fociety,  and  roaming  about  like  that  animal.  It  is  probably 
a fpecies  of  melancholy  occafioned  by  frequent  intoxication. 

“ At  the  foot  of  the  hills  refide  a call  of  people  called  Hajins ; their  cufloms  nearly 
refemble  the  Garrows ; in  religious  matters  they  partake  more  of  the  Hindus ,.  as  they 
will  not  kill  a cow  : their  habitations  are  built  like  the  houfes  of  the  ryotts  in  general, 
but  are  better  made,  enclofed  with  a court  yard,  kept  remarkably  neat  and  clean,  the 
railing  made  of  bamboos  fplit,  flatted,  and  joined  together  ; the  flreets  of  their  vil- 
lages, equal  the  neatnefs  of  their  houfes.  The  men  are  of  a dark  complexion,  well 
made  and  flout;  their  face  nearly  relembles  the  Garrow,  though  rather  of  a milder 
look ; their  drefs  is  the  fame  as  that  of  the  head  peafants  in  Bengal , confiding  of  a 
Jhootee , Egpautah  and  Pugree , or  waid-cloth,  mantle,  and  turband. 

“ The  women  are  remarkably  neat  and  clean:  their  drefs  confids  of  one  cloth, 
made  to  go  near  twice  round  the  body  and  to  hang  in  folds,  down  to  the  ancle,  covers 
their  breads,  and  pafles  under  their  arms,  and  the  ends  are  tucked  in  as  the  waid- 
cloth  of  the  natives  of  Bengal : their  hair  is  tied  on  the  crown,  and  they  haye  ear  rings, 
in  the  fame  manner  as  the  Garrow  women,  but  no  neck  ornament.” 


III.  A Royal  Grant  of  hand  in  Carnata,  tranjlated  from  the  Sanfcrit.  By  the  President.. 

AFTER  a long  genealogical  introduction  full  of  mythology  in  the  high 
poetical  eaflern  flyle,  follows  the  fpecification  of  a tradt  of  land  granted 
by  the  king  Crifhnaraya  for  religious  purpofes. 


IV.  On  the  Mufical  Modes  of  the  Hindus ; 
Refei  ved. 


V.  An 
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V . An  Account  of  the  Battle  of  Paniput , end  of  the  Events  leading  to  it.  Written  in  Perftan, 
by  Ca'si  Raja  Pundit,  who  was prejent  at  the  Battle. 

SEdalhev  Row  Bhow , commonly  called  the  Bhow,  being  at  the  head  of  affairs  in  the 
Decan,  formed  a pian  of  putting  a period  to  the  Muffulman  dominion  in  Hin- 
doftan.  The  execution  ot  this  project  was  firft  committed  to  Raghunaut  Row,  who 
marching  a numerous  army  into  Hindoftan,  took  pofTeffion  of  part  of  the  country, 
but  was  compelled,  for  want  of  money,  to  return.  The  next  year  the  fcheme  being 
renewed,  the  Bhow  himfelf  took  the  command,  accompanied  by  Bifwas  Row,  a youth 
of  feventeen,  t’ldeft  fon  of  Bala  Row,  as  nominal  commander;  and  affembling  the 
whole  Mahratta  forces  under  their  feveral  chiefs,  advanced  into  the  enemy’s  country, 
w here  he  feized  upon  Dehli,  and  plundered  great  part  of  the  royal  effects  there.  On 
the  other  fide,  Ahmed  Shah  Durrany,  collecting  an  army  of  Durranies,  Rohillas,  and 
Hindoftany  Muffulmans,  oppofed  his  further  progrefs.  Shuja  ul  Dcwlah,  vizier  of 
Hindoftan,  wavered  fome  time  between  the  contenuing  powers,  but  at  length  joined 
the  reft  of  the  Muffulmans.  Towards  the  end  of  October,  1760,  the  two  armies 
came  in  fight  of  each  other  near  Paniput,  where  the  Bhow  fixed  his  camp,  the  Shah 
encamping  at  a fmall  diftance  from  him.  They  continued  in  this  fituation  for  near 
three  months,  during  which  there  were  three  fevere  but  partial  aCtions.  The  Mah- 
ratta army  beginning  to  fuffer  under  a fcarcity  of  provifions  and  forage,  fome  over- 
tures were  made  by  the  Bhow , through  the  channel  of  the  writer  of  this  account,  to 
induce  Shujah  ul  Dowlah  to  mediate  a peace  for  him ; but  the  deftruClion  of  the  Mah- 
rattas  being  refolved  upon,  they  were  not  liftened  to.  At  length,  in  the  morning 
of  January  the  7th,  the  Mahrattas,  being  no  longer  able  to  endure  their  diftreffes, 
marched  out  with  determined  refolution  to  the  attack.  Ahmed  Shah  received  them 
with  equal  courage  ; and  a molt  bloody  aCtion  enfued,  with  various  fuccefs,  till  after- 
noon, when  the  Bhow  falling,  the  whole  Mahratta  army  turned  their  backs,  and  fled 
full  fpeed.-  The  carnage  in  the  purfuit  was  dreadful.  The  number  of  perfons  of  all 
deferiptions  in  the  Mahratta  camp  was  eftimated  at  500,000,  of  whom  the  greatefl: 
part  were  killed  or  taken  prifoners ; and  the  booty  was  immenfe.  Bifwas  Row  was 
found  dead  in  the  field  ; and  after  a ftriCt  fearch,  a headlefs  body  was  diicovered,  which 
by  the  marks  appeared  to  be  that  of  the  Bhow,  and  the  head  was  afterwards  brought 
in.  Yet  in  the  year  1779  a man  aPPearech  who  pretended  to  be  the  Bhow,  and  for 
a time  obtained  credit. 

This  decifive  aCtion  terminated  the  defigns  of  the  Mahrattas,  who  were  reduced  fo 
low  by  it,  as  fcarcely  yet  to  have  recovered  their  former  confequence.  The  con- 
querors were  near  falling  out  among  themfelves,  chiefly  from  the  infolence  and  bar- 
barity of  the  Durranies,  who  at  length  were  led  back  to  Kabul  by  the  hhah.  Such 
is  the  general  fubftance  of  this  narration,  which,  however,  contains  many  minute  and 
curious  particulars,  charadferiftic  of  the  civil  and  military  condudl  of  thole  people, 
but  which  are  incapable  of  abridgment.  The  tranflation  is  faid  by  its  author  to  be 
far  from  literal,  his  purpofe  having  been  to  make  it  as  plain  and  unadorned  as 

The  remainder  of  the  Afialic  Refearches  will  be  given  in  our  next  Part. 
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' TranfaBions  of  the  American  Philofophical  Society , held  at  Phila- 
delphia, for  promoting  ufejul  Knowledge.  VoL  III.  1793. 

THIS  volume  commences  with  an  Introduction,  which  is  an  Effay  on  thofe  in- 
quiries in  Natural  Philofophy  which  are  at  prefent  mod  beneficial  to  the  United 
States  of  North  America,  by  Dr.  Nicholas  Collin,  ReCtor  of  the  Swedifh  Churches 
in  Pennfylvania.  The  firft  article  touched  upon  is  Medical  Inquiries.  Five  difeafes 
are  here  mentioned,  as  in  a peculiar  manner  affe&ing  North  America,  and  therefore 
deferving  attention — Nervous  diforders,  rheumatifm,  intermitting  fevers,  lofsof  teeth, 
and  colds.  Some  circumftances  of  air,  diet,  clothing,  and  cuftoms,  which  may  con- 
tribute to  them,  are  flightly  noticed.  The  next  article  is  Inquiries  relative  to  Rural 
Economy . Modes  and  particular  obje&s  of  cultivation,  and  of  rural  management,  are 
here  fuggefted,  with  other  things  belonging  to  the  prefent  circumftances  of  the  States. 
Phyfico- Mathematical  Inquiries  are  the  next  article,  under  which  are  arranged  mecha- 
nical inventions,  architecture,  furveying,  &c.  The  4th  article  is  Inquiries  in  Natural 
Hifiory , which  opens  a wide  field  comprehending  the  different  kingdoms  of  nature.  Of 
the  vegetable  creation  the  fubjeCts  are  confidered  as  affording  medicine,  food,  dyes,  and 
ornament.  Among  animals,  infeCts  are  firft  enumerated,  with  fome  fadts  refpeCting 
them  ; and  then  the  other  claffes.  Meteorological  Inquiries  compofe  the  laft  article,  in 
which  are  mentioned  the  ftorms,  irregularity  of  feafons,  and  fudden  changes  in  the 
American  climates. 


I,  ConjeSlures  concerning  the  Formation  of  the  Earth , &c.  in  a Letter  from  Dr.  Franklin 

to  the  Abbe  Soul  a vie. 

THE  firft  idea  contained  in  this  letter  (which  is  dated  from  Pafly,  September 
1782J  is,  that  tl^e  internal  part  of  this  globe  may  be  a fluid,  denfer  and  heavier 
than  any  of  the  folids  with  which  we  are  acquainted.  The  furface  of  the  globe  may 
therefore  be  a fhell,  capable  of  being  broken  and  difordered  by  any  violent  move^ 
ments  of  the  fluid  on  which  it  refts.  The  denfe  fluid  occupying  the  internal  parts  may 
be  comprefled  air ; and  its  expanfive  force,  which  will  be  in  proportion  to  its  denfity, 
may  be  an  agent  in  moving  the  furface,  as  well  as  in  keeping  alive  fubterraneous  fires. 
He  proceeds. 

If  one  might  indulge  imagination  in  fuppofing  how  fuch  a globe  was  formed,  I 
fhould  conceive,  that  all  the  elements  in  feparate  particles  being  originally  mixed  in 
confufion  and  occupying  a great  fpace,  they  would,  as  foon  as  the  almighty  fiat  ordained 
gravity  or  the  mutual  attra&ion  of  certain  parts,  and  the  mutual  repulfion  of  other 
parts,  to  exift,  all  move  tqwards  their  common  centre  : that  the  air  being  a fluid  whole 
parts  repel  each  other,  though  drawn  to  the  common  centre  by  their  gravity,  would 
be  denfeft  towards  the  centre,  and  rarer  as  more  remote ; confequencly  all  matters 
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lighter  than  the  central  part  of  that  air,  and  immerfed  in  it,  would  recede  from  the 
centre,  and  rife  till  they  arrived  at  that  region  of  the  air  which  was  of  the  fame  fpecific 
gravity  with  themfelves,  where  they  would  reft ; while  other  matter,  mixed  with  the 
lighter  air,  would  defcend,  and  the  two  meeting  would  form  the  (hell  of  the  firft  earth, 
leaving  the  upper  atmofphere  nearly  clear.  The  original  movement  of  the  parts 
towards  their  common  centre  would  naturally  form  a whirl  there,  which  would  con- 
tinue in  the  turning  of  the  new-formed  globe  upon  its  axis ; and  the  greateft  diameter 
of  the  fhell  would  be  in  its  equator.  If  by  any  accident  afterwards  the  axis  fhould  be 
changed,  the  denfe  internal  fluid  by  altering  its  form  muft  burft  the  fhell,  and  throw 
all  its  fubftance  into  the  confufion  in  which  we  find  it. 

Dr.  Franklin  then  takes  occafion,  from  the  Abbe’s  obfervation  of  the  ferruginous  na- 
ture of  the  lava  thrown  out  of  volcanos,  to  mention  his  fuppofltion,  that  the  iron  con- 
tained in  this  globe  has  made  it  capable  of  becoming  a great  magnet — that  the  fluid  of 
magnetifm  exifts  in  all  fpace,  fo  that  there  is  amagnettcal  north  and  fouth  of  the  univerfe, 
as  well  as  of  our  earth  j and  that  it  was  by  the  power  of  this  general  magnetifm  that  this 
globe  became  a particular  magnet.  In  foft  or  hot  iron  the  magnetic  fluid  is  naturally 
diffufed  equally.  When,  within  the  influence  of  a magnet,  it  is  drawn  to  one  end  of 
the  iron,  and  made  denfer  there,  and  rarer  at  the  other,  while  the  iron  continues  foft 
or  hot,  it  is  only  a temporary  magnet ; but  if  it  cools  or  hardens  in  this  fituation,  it  be- 
comes a permanent  one.  Perhaps  it  may  be  owing  to  the  permanent  magnetifm  of 
this  globe,  which  it  had  not  at  firft,  that  its  axis  is  atprefent  kept  parallel  toitfelf,  and 
not  liable  to  the  changes  it  formerly  fuffered,  which  occafioned  the  rupture  of  its  fhell* 
the  fubmerfions  and  emerlions  of  its  lands,  and  the  confufion  of  its  feafons.  The  pre- 
fent  polar  and  equatorial  diameters  differing  from  each  other  near  ten  leagues ; it  is  eafy 
to  conceive,  in  cafe  fome  power  fhould  fhift  the  axis  gradually,  and  place  it  in  the  pre- 
lent  equator,  and  make  the  new  equator  pafs  through  the  prefent  poles,  what  a finking 
cf  the  water  would  happen  in  the  prefent  equatorial  regions,  and  what  a riling  in  the 
prefent  polar  regions  ; fo  that  vaft  tradts  would  be  difcovered  that  now  are  under  water, 
and  others  covered  that  now  are  dry,  the  water  riling  and  finking  in  the  different  ex- 
tremes near  five  leagues.  Such  an  operation  as  this,  poflibly,  occafioned  much  of 
Europe,  and  among  the  reft,  this  mountain  of  Pafly,  on  which  I live,  and  which  is 
compofed  of  lime-ftone,  rock  and  fea  fhells,  to  be  abandoned  by  the  fea,  and  to 
change  its  ancient  climate,  which feems  to  have  been  allot  one.  The  globe  being  now 
become  a permanent  magnet,  we  are  perhaps  fafe  from  any  future  change  of  its  axis. 
But  we  are  ftiil  fubjedt  to  the  accidents  on  the  furface  which  are  occafioned  by  a wave 
in  the  internal  ponderous  fluid  ; and  fuch  a wave  is  producible  by  the  fudden  violent  ex- 
plofion  you  mention,  happening  from  the  junction  of  water  and  fire  under  the  earth, 
which  not  only  lifts  the  incumbent  earth  that  is  over  the  explofion,  bur,  imprefling  with 
the  fame  force  the  fluid  under  it,  creates  a wave  that  may  run  a thoufand  leagues,  lift- 
ing and  thereby  fhaking  fucceflively  all  the  countries  under  which  it  paffes. 


II.  A new. 


A NEW  AND  CURIOUS  THEORY  OF  LIGHT  AND  HEAT,  &c. 


II.  A new  and  curious  Theory  of  Light  and  Heat  \ in  a Letter  from  Dr.  B.  Franklin  to 

D avid  Rittenhouse,  Efq. 

UNIVERSAL  fpace,  as  far  as  we  know  of  it,  feems  to  be  filled  with  a fubtile  fluid, 
whofe  motion,  or  vibration,  is  called  light. 

This  fluid  may  poffibly  be  the  fame  with  that,  which,  being  attracted  by  and  entering 
into  other  more  folid  matter,  dilates  the  fubftance,  by  feparating  the  conftituent  par- 
ticles, and  fo  rendering  fome  folids  fluid,  and  maintaining  the  fluidity  of  others;  of 
which  fluid  when  our  bodies  are  totally  deprived,  they  are  faid  to  be  frozen;  when 
they  have  a proper  quantity,  they  are  in  health,  and  fit  to  perform  all  their  fun&ions ; 
it  is  then  called  natural  heat  ; when  too  much,  it  is  called  fever;  and  when  forced  into 
the  body  in  too  great  a quantity  from  without,  it  gives  pain  by  feparating  anddeflroy- 
ing  theflefh,  and  is  then  called  burning  ; and  the  fluid  fo  entering  and  a&ingis  called 
fire. 

While  organized  bodies,  animal  or  vegetable,  are  augmenting  in  growth,  or  are 
fupplying  their  continual  wafte,  is  not  this  done  by  attracting  and  confolidating  this 
fluid,  called  fire,  fo  as  to  form  of  it  a part  of  their  fubftance ; and  is  it  not  a fepara- 
tion  of  the  parts  of  fuch  fubftance,  which,  diflolving  its  folid  ftate,  fets  that  fubtile  fluid 
at  liberty,  when  it  again  makes  its  appearance  as  fire  ? 

For  the  power  of  man,  relative  to  matter,  feems  limited  to  the  feparating  or  mixing 
the  various  kinds  of  it,  or  changing  its  form  and  appearance  by  different  compofitions 
of  it ; but  does  not  extend  to  the  making  or  creating  of  new  matter,  or  annihilating 
the  old  : thus,  if  fire  be  an  original  element  or  kind  of  matter,  its  quantity  is  fixed  and 
permanent  in  the  univerfe.  We  cannot  deftroy  any  part  of  it,  or  make  addition  to  it. 
We  can  only  feparate  it  from  that  which  confines  it,  and  fo  fet  it  at  liberty,  as  when 
we  put  wood  in  a fituation  to  be  burnt ; or  transfer  it  from  one  folid  to  another,  as 
when  we  make  lime  by  burning  ftonc,  a part  of  the  fire  diflodged  from  the  fuel  being 
left  in  the  ftone.  May  not  this  fluid,  when  at  liberty,  be  capable  of  penetrating  and 
entering  into  all  bodies,  organized  or  not ; quitting  eafily  in  totality  thofe  not  or- 
ganized, and  quitting  eafily  in  part  thofe  which  are  ; the  part  affumed  and  fixed  re- 
maining till  the  body  is  diffolved  ? 

Is  it  not  this  fluid  which  keeps  afunder  the  particles  of  air,  permitting  them  to  ap- 
proach, or  feparating  them  more,  in  proportion  as  its  quantity  is  diminifhed  or  aug- 
mented ? - 

Is  it  not  the  greater  gravity  of  the  particles  of  air,  which  forces  the  particles  of  this 
fluid  to  mount  with  the  matters  to  which  it  is  attached,  asfmoke  or  vapour  ? 

Does  it  not  feem  to  have  a great  affinity  with  water,  fince  it  will  quit  a folid  to 
unite  with  that  fluid,  and  go  off  with  it  in  vapour  ; leaving  the  folid  cold  to  the 
touch,  and  the  degree  meafurable  by  the  thermometer  ? 

The  vapour  rifes  attached  to  this  fluid  ; but  at  a certain  height  they  feparate,  and 
the  vapour  defcends  in  rain,  retaining  but  little  of  it,  in  fnow  or  hail  lefs.  What 
becomes  of  that  fluid  ? Does  it  rife  above  our  atmofphere,  and  mix  with  the  univerfal 
mafs  of  the  fame  kind  ? 
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Or  does  a fpherical  fhell  or  ftratum  of  it,  denfer,  as  lefs  mixed  with  air,  attracted 
by  this  globe,  and  repelled  or  pufhed  up  only  to  a certain  height  from  its  furface,  by 
the  greater  weight  of  air,  remain  there  furrounding  the  globe,  and  proceeding  with 
it  round  the  fun  ? 

In  fuch  cafe,  as  there  may  be  a continuity  or  communication  of  this  fluid  through 
the  air  quite  down  to  the  earth,  is  it  not  by  the  vibrations  given  to  it  by  the  fun,  that 
light  appears  to  us ; and  may  it  not  be,  that  every  one  of  the  infinitely  fmall  vibra- 
tions, ftriking  common  matter  with  a certain  force,  enters  its  fubftance,  is  held  there  by 
attradlion,  and  augmented  by  fucceeding  vibrations,  till  the  matter  has  received  as 
much  as  their  force  can  drive  into  it  ? 

Is  it  not  thus  that  the  furface  of  this  globe  is  continually  heated  by  fuch  repeated 
vibrations  in  the  day,  and  cooled  by  the  efcape  of  the  heat  when  thofe  vibrations  are 
difcontinued  in  the  night,  or  intercepted  and  refle&ed  by  clouds  ? 

Is  it  not  thus  that  fire  is  amaffed,  and  makes  the  greateft  part  of  the  fubftance  of 
combuftible  bodies  ? 

Perhaps  when  this  globe  was  firft  formed,  and  its  original  particles  took  their  place 
at  certain  diftances  from  the  centre,  in  proportion  to  their  greater  or  lefs  gravity,  the 
fluid  fire,  attracted  towards  that  centre,  might  in  great  part  be  obliged,  as  lighted;,  to 
take  place  above  the  reft,  and  thus  form  the  fphere  of  fire  above  fuppofed ; which 
would  afterwards  be  continually  diminifhing  by  the  fubftance  it  afforded  to  organized 
bodies,  and  the  quantity  reftored  to  it  again  by  the  burning  or  other  feparating  of  the 
parts  of  thofe  bodies  ? 

Is  not  the  natural  heat  of  animals  thus  produced  by  feparating  in  digeftion  the  parts 
of  food,  and  fetting  their  fire  at  liberty  ? 

Is  it  not  this  fphere  of  fire  which  kindles  the  wandering  globes  that  fometimes  pafs 
through  it  in  our  courfe  round  the  fun,  have  their  furface  kindled  by  it,  and  burft  when 
their  included  air  is  greatly  rarefied  by  the  heat  on  their  burning  furface  ? 

May  it  not  have  been  from  fuch  confiderations  that  the  ancient  philofophers  fup- 
pofed a fphere  of  fire  to  exift  above  the  air  of  our  atmofphere  ? 


III.  Defer ip t ion  of  the  Procefs  to  he  ohferved  in  making  large  Sheets  of  Paper  in  the  Chinefe 
Manner , with  one fmooth  Surface.  Communicated  by  Dr.  B.  Franklin. 

IN  Europe,  to  have  a large  furface  of  paper  connefted  together  and  fmooth  on  one 
fide,  the  following  operations  are  performed. 

I.  A number  of  fmall  fheets  are  to  be  made  feparately. 

2.  Thefe  are  to  be  couched,  one  by  one,  between  blankets. 

3.  When  a heap  is  formed,  it  muft  be  put  under  a ftrong  prefs,  to  force  out  the 
water. 

4.  Then  the  blankets  are  to  be  taken  away,  one  by  one,  and  the  Iheets  hung  up  to 
dry. 

5.  When  dry,  they  are  to  be  again  preffed,  or  if  to  be  fized,  they  muft  be  dipped 
into  fize  made  of  warm  water,  in  which  glue  and  alum  are  diflolved. 

. 2 6.  They 
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6.  They  muft  then  be  preffed  again,  to  force  out  the  fuperfluous  fize. 

7.  They  muft  then  be  hung  up  a fecond  time  to  dry,  which,  if  the  air  happens  to  be 
damp,  requires  fome  days. 

8.  They  muft  then  be  taken  down,  laid  together,  and  again  preffed. 

9.  They  muft  be  pafted  together  at  their  edges. 

10.  The  whole  muft  be  glazed  by  labour,  with  a flint. 

In  China,  if  they  would  make  fheets,  fuppofe  of  four  and  an  half  ells  long,  and  one 
and  an  half  ell  wide,  they  have  two  large  vats,  each  five  ells  long  and  two  ells  wide, 
made  of  brick,  lined  with  a plafter  that  holds  water.  In  thefe  the  ftuff  is  mixed  ready 
to  work. 

Between  thefe  vats  is  built  a kiln  or  ftove,  with  two  inclining  fides  ; each  fide  fome- 
thing  larger  than  the  fheet  of  paper  ; they  are  covered  with  a fine  ftucco  that  takes  a. 
polifh,  and  are  fo  contrived  as  to  be  well  heated  by  a fmall  fire  circulating  in  the  walls. 

The  mould  is  made  with  thin  but  deep  fides,  that  it  may  be  both  light  and  ftiff : it 
is  fufpended  at  each  end  with  cords  that  pafs  over  pullies  fattened  to  the  ceiling,  their 
ends 'con nefted  with  a counterpoife  nearly  equal  the  weight  of  the  mould. 

Two  men,  one  at  each  end  of  the  mould,  lifting  it  out  of  the  water  by  the  help  of  the 
counterpoife,  turn  it  and  apply  it,  with  the  ftuff  for  the  fheet,  to  the  fmooth  furface  of 
the  ftove,  againft  which  they  prefs  it,  to  force  out  great  part  of  the  water  through  the 
wires.  The  heat  of  the  wall  foon  evaporates  the  reft,  and  a boy  takes  off  the  dried  fheet 
by  rolling  it  up.  The  fide  next  the  ftove  receives  the  even  polifh  of  the  ftucco,  and  is 
thereby  better  fitted  to  receive  the  impreflion  of  fine  prints.  If  a degree  of  fizing  is 
required,  a decodtion  of  rice  is  mixed  with  the  ftuff  in  the  vat. 

Thus  the  great  fheet  is  obtained,  fmooth  and  fized,  and  a number  of  the  European 
operations  faved. 

As  the  ftove  has  two  polifhed  fides,  and  there  are  two  vats,  the  fame  operation  is  at 
the  fame  time  performed  by  two  other  men  at  the  other  vat  j and  one  fire  ferves. 


IV.  Queries  and  Conjectures  relating  to  Magnetifm , and  the  Theory  of  the  Earthy  in  a 
Letter  from  Dr.  B.  Franklin  to  Mr.  Bodoin. 

HAS  the  queftion,  how  came  the  earth  by  its  magnetifm,  ever  been  confidered  ? 

Is  it  likely  that  iron  ore  immediately  exifted  w'hen  this  globe  was  firft  formed  ; or 
may  it  not  rather  be  fuppofed  a gradual  production  of  time  ? 

If  the  earth  is  at  prefent  magnetical,  in  virtue  of  the  maffesof  iron  ore  contained  in 
it,  might  not  fome  ages  pafs  before  it  had  magnetic  polarity  ? 

Since  iron  ore  may  exift  without  that  polarity,  and,  by  being  placed  in  certain  cir- 
cumftances,  may  obtain  it  from  an  external  caufe,  is  it  not  potftble  that  the  earth 
received  its  magnetifm  from  fome  fuch  caufe  ? 

In  fhort,  may  not  a magnetic  power  exift  throughout  our  fyftem,  perhaps  through 
all  fyftems,  fo  that  if  men  could  make  a voyage  in  the  ftarry  regions,  a compafs  might 
be  of  ufe  ? And  may  not  fuch  univerfal  magnetifm,  with  its  uniform  direction,  be  fer- 
viceable  in  keeping  the  diurnal  revolution  of  a planet  more  fteady  to  the  fame  axis  ? 

LaftJy, 
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Laftly,  as  the  poles  of  magnets  may  be  changed  by  the  prefence  of  ftronger  magnets, 
might  not,  in  ancient  times,  the  near  paffing  of  fome  large  comet  of  greater  magnetic 
power  than  this  globe  of  ours  have  been  a means  of  changing  its  poles,  and  thereby 
wracking  and  deranging  its  furface,  placing  in  different  regions  the  effect  of  centrifugal 
force,  fo  as  to  raife  the  waters  of  the  fea  in  fome,  while  they  were  deprefled  in  others  ? 

Let  me  add  another  queftion  or  two,  not  relating  indeed  to  magnetifm,  but,  how- 
ever, to  the  theory  of  the  earth. 

Is  not  the  finding  of  great  quantities  of  {hells  and  bones  of  animals  (natural  to  hot 
climates)  in  the  cold  ones  of  our  prefent  world,  fome  proof  that  its  poles  have  been 
changed?  Is  not  the  fuppofition,  that  the  poles  have  been  changed,  the  eafieft  way  of 
accounting  for  the  deluge,  by  getting  rid  of  the  old  difficulty  how  to  difpofe  of  its 
waters  after  it  was  over?  Since  if  the  poles  were  again  to  be  changed,  and  placed  in 
the  prefent  equator,  the  fea  would  fall  there  about  15  miles  in  height,  and  rife  as  much 
In  the  prefent  polar  regions ; and  the  effect  would  be  proportionable,  if  the  new  poles 
were  placed  any  where  between  the  prefent  and  the  equator. 

Does  not  the  apparent  wrack  of  the  furface  of  this  globe,  thrown  up  into  long  ridges 
of  mountains,  with  ftrata  in  various  pofitions,  make  it  probable,  that  its  internal  mafs 
is  a fluid  ; but  a fluid  fo  denfeas  to  float  the  heaviefl  of  our  fubftances  ? Do  we  know 
the  limit  of  condenfation  air  is  capable  of  ? Suppofing  it  to  grow  denfer  within  the  fur- 
face,  in  the  fame  proportion  nearly  as  we  find  it  does  without , at  what  depth  may  it  be 
equal  in  denfity  with  gold  ? 

Can  we  eafily  conceive  how  the  ftrata  of  the  earth  could  have  been  fo  deranged,  if  it 
had  not  been  a mere  fhell  fupported  by  a heavier  fluid  ? Would  not  fuch  a fuppofed  in- 
ternal fluid  globe  be  immediately  fenfibieof  a change  in  the  fituation  of  the  earth’s  axis, 
alter  its  form,  and  thereby  burft  the  fhell,  and  throw  up  parts  of  it  above  the  reft  ? As  if 
we  would  alter  the  pofition  of  the  fluid  contained  in  the  fhell  of  an  egg,  and  place  its 
longeft  diameter  where  the  fhorteft  now  is,  the  fhell  muft  break  ; but  would  be  much 
harder  to  break  if  the  whole  internal  fubftance  were  as  folid  and  hard  as  the  fhell. 

Might  not  a wave,  by  any  means  raifed  in  this  fuppofed  internal  ocean  of  extremely 
denfe  fluid,  raife  in  fome  degree,  as  it  pafles,  the  prefent  fhell  of  incumbent  earth,  and 
break  it  in  fome  places,  as  in  earthquakes  ? And  may  not  the  progrefs  of  fuch  wave,  and 
the  diforders  it  occafions  among  the  folids  of  the  fhell,  account  for  the  rumbling  found 
being  firft  heard  at  a diftance,  augmenting  as  it  approaches,  and  gradually  dying  away 
as  it  proceeds  ? A circumftance  obferved  by  the  inhabitants  of  South- America  in  their 
laft  great  earthquake,  that  noife  coming  from  a place  fome  degrees  north  of  Lima,  and 
being  traced  by  enquiry  quite  down  to  Buenos  Ayres,  proceeding  regularly  from  North 
to  South  at  the  rate  of  — leagues  per  minute,  as  I was  informed  by  a very  ingenious 
Peruvian  whom  I met  with  at  Paris. 


V.  Explanation 
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V.  Explanation  of  a fingular  Phenomenon,  firfi  obferved  by  Dr.  Franklin. 

By  Mr.  R.  Patterson. 

IN  one  of  Dr.  Franklin’s philofophical  tracts  is  an  account  of  a fingular  phenomenon, 
obferved  when  a veflel  containing  oil  and  water  is  put  in  motion — Thus  if  a glafs 
tumbler,  for  inftance,  about  two  thirds  filled,  with  equal  parts  of  water  and  oil,  be 
moved  gently  backwards  and  forwards  in  the  hand ; or,  fufpended  by  a cord,  be  made' 
to  fwing  like  the  pendulum  of  a clock,  the  furface  of  the  water  in  contact  with  the 
oil,  which  floats  upon  it,  will  be  thrown  into  a violent  wave-like  commotion,,  while  the 
upper  furface  of  the  oil  will  be  comparatively  placid  and  even. 

Various  explanations  of  this  have  been  offered,  but  none  that  feem  fatisfa&ory. 
Mr.  P.  offers  the  following  : 

1.  When  the  tendency  of  a body  upwards  \sjuft  equal  to  its  tendency  downwards , it 
will  then,  upon  the  leaf  impulfive  force,  move  indifferently  in  either  direction. 

This  is  the  cafe  of  a body  immerfed  in  a fluid  of  the  fame  fpecific  gravity  ; where 
the  buoyancy  of  the  fluid,  to  raife  the  body  upwards,  is  juft  equal  to  the  power  of 
gravity,  to  draw  it  downwards.. 

2.  When  the  tendency  of  a body  upwards  is  nearly  equal  to  its  tendency  downwards, 
then,  a /mail  impulfive  force  upwards,  will  move  it  in  that  diredtion. 

This  is  the  cafe  of  a body  immerfed  in  a fluid  of  nearly  equal  fpecific  gravity ; for 
then  the  relative  gravity,  or  tendency  pf  the  body  downwards,  will  be  only  the  excefs 
of  its  fpecific  gravity  above  that  of  the  fluid  in  which  it  is  immerfed.  But  water  im- 
merfed in  common  oil  is  juft  in  the  circumftances  laft  mentioned  ; and  therefore  a- 
fmall  impulfive  force,  fuch  as  that  communicated  by  fwinging  the  veffel  backwards  and 
forwards,  will  be  fufficient  to  raife  the  water  into  waves,  and  produce  that  commotion 
which  is  deferibed  by  Dr.  Franklin  in  the  experiment  alluded  to. 

If  this  reafoning  be  juft,  then,  the  lefs  difference  there  is  between  the  fpecific  gra- 
vities of  the  two  fluids,  the  greater  will  the  agitation  excited  in  the  lower  fluid  be,  and 
•vice  v erfa  ^and  accordingly  you  will  conftantly  find  this  to  be  the  cafe.  For  if  quick- 
fllver  be  one  of  the  fluids,  the  waves  excited  in  it  will  be  but  very  fmall ; if  water  and 
oil  be  ufed,  the  waves  on  the  water  will  be  much  greater;  but  if  fpirits  and  oil,  of 
nearly  equal  fpecific  gravities,  be  made  ufe  of,  the  commotion  excited  in  the  lower 
fluid  will  be  very  confiderable  indeed. 

Hence  we  fee  the  reafon  why  the  motion  given  to  a mug  of  cider  or  beer,  after  having 
flood  before  the  fire  to  warm,  by  fwinging  it  backwards  and  forwards  in  the  hand,  as  the 
common  cuftom  is  in  the  winter,  before  one  drinks,  will  fo  effectually  mix  the  cold  and 
warm  parts  of  the  liquor  together,  which  before  occupied  different  places  in  the  mug. 

The  placid  appearance  of  the  upper  furface  of  the  oil,  in  the  above  experiment,  is 
no  doubt  to  be  attributed,  in  part,  to  the  tenacity,  or  glutinous  confidence  of  that 
fluid  ; but  the  chief  caufe  undoubtedly  is  the  great  difference  between  its  fpecific 
gravity  and  that  of  the  air — the  fluid  in  which  it  is  immerfed.  For  if  oil  be  made  the 
lower  fluid,  by  ufing  with  it  any  other  fluid  of  lefs  fpecific  gravity,  it  will,  notwith- 
ftanding  the  tenacity  of  its  particles,  while  any  confiderable  degree  of  fluidity  remains, 
be  aflfefted  in  the  fame  manner  as  any  other  fluid  in  like  circumftances. 


VI.  A 
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VI.  An  Account  of  an  Earthy  Subjlance  found  near  the  Falls  of  Niagara,  and  vulgarly  called 
'The  Spray  of  the  Falls  \ together  with  feme  Remarks  on  the  Falls . By  Robert 
McCauslin,  M.  D. 

THIS  fubftance  is  found  in  great  plenty  every  where  about  the  bottom  of  the 
Falls,  fometimes  lying  loofe  among  the  (tones  on  the  beach,  and  fometimes  ad- 
hering to  the  rocks,  or  appearing  between  the  layers  on  breaking  them.  The  maffes 
are  of  various  fizes  and  Ibapes,  but  feldom  exceed  the  bulk  of  a man’s  hand.  Some- 
times they  are  foft  and  crumbling  like  damp  fugar ; whilft  other  pieces  are  quite 
hard,  and  of  a (hining  foliated  appearance,  or  elfe  opake,  and  refembling  burnt  alum. 
Both  t'nefe  forms  are  often  found  in  the  fame  mafs.  Pieces  which  are  taken  up  foft, 
foon  become  hard  by  keeping,  and  never  long  continue  in  a foft  date.  In  order  to 
difeover  the  nature  of  this  fubltance,  it  was  fubmitted  to  various  experiments. 

An  opake  piece,  put  into  dilute  vitriolic  acid,  underwent  no  effervefcence  or  diminu- 
tion. The  fame  was  the  refult  with  a fhining  piece.  Vinegar  had  no  a&ion  upon  it. 
A piece  was  calcined  fifteen  hours  in  a blackfmith’s  forge.  It  produced  no  ebullition 
with  water,  yet  gave  it  a weak  impregnation  of  lime.  Alkali  added  to  it  caufed  a pre- 
cipitation. Hot  water,  poured  upon  this  fubftance  reduced  to  powder,  was  found,  upon 
fettling,  to  have  acquired  no  tafte  of  lime-water,  yet  took  up  fome  earthy  particles, 
as  was  proved  by  the  precipitation  enfuing  on  adding  fixed  alkali.  The  conclufions 
drawn  from  thefe  few  experiments  are,  that  this  concrete  is  not  an  alkaline  earth,  but  a 
combination  of  an  acid  with  calcareous  earth,  and  properly  to  be  ranked  among  the 
felenites. 

It  is  the  opinion  of  the  country,  that  the  water  is  purified  on  coming  down  the 
Falls.  This  idea  was  at  firft  adopted  by  the  writer,  who  conceived  that  the  violent 
agitation  it  underwent  in  paffing  over  the  rapids,  and  tumbling  down  the  Fall,  might 
caufe  a depofition  of  its  earth.  But  fucceeding  obfervations  led  him  to  doubt  of  the 
fa^t.  The  water  is  certainly  better  at  Niagara,  thirteen  or  fourteen  miles  below  the 
Falls,  than  at  Fort  Schloffer,  one  mile  and  a half  above  them  ; but  this  may  be  at- 
tributed to  other  caufes  ; and  at  Fort  Erie,  twenty  miles  above  the  Falls,  the  water  is 
efteemed  as  good  as  at  Niagara.  Further,  on  weighing  with  great  exa&nefs  the 
water  at  Niagara  and  Fort  Schloffer,  the  fpecific  gravity  was  found  to  be  precifely  the 
fame. 

In  inquiring  into  the  formation  of  this  fubftance,  it  is  obferved,  i.  That  the  rocks 
near  the  Falls  are  kept  constantly  wet  by  a thick  mift  of  vapour;  2.  That  thefe  rocks 
are  very  apt  to  crack  and  fplit;  3.  That  upon  fenarating  the  layers  of  thefe  rocks, 
there  is  generally  fpray  found  between  them  in  a foft  ftate.  The  fubftance  is  never 
found  above  the  Falls,  nor  much  more  than  a mile  below  them.  Clofe  to  the  Falls,  it 
is  found  between  the  layers  of  moft  of  the  rocks ; the  quantity  diminifhing  in  propor- 
tion to  the  diftance.  From  thefe  circumftances,  he  thinks  it  probable  that  it  is  formed 
by  a flow  filtration  of  the  moifture  through  the  layers  of  the  rocks ; the  previous  agi- 
tation having  perhaps  difpofed  the  water  more  eafily  to  part  with  its  earth  than  before. 
That  part  of  the  vapour,  which  hangs  upon  the  furrounding  rocks,  may  be  the  heavieft, 
as  moft  loaded  with  earthy  particles,  while  the  lighter  mounts  into  the  air.  The 
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pieces  of  Spray,  found  among  the  ftones  of  the  beach,  have  been  brought  there  in  con- 
sequence of  the  Splitting  and  fall  of  the  rocks  where  it  is  formed. 

The  accounts  given  of  the  height  of  the  Fall  vary  considerably,  one  reafon  of 
which  is,  that  the  fall  is  higher  on  one  fide  than  on  the  other.  By  the  mod  accurate 
calculation  that  could  be  made  by  the  writer,  the  foiith-weft  fide  is  one  hundred  and 
forty-three  feet,  and  the  north-eaft  one  hundred  and  fixty-three  feet.  The  declivity 
of  the  rapids  immediately  above  the  Fall  may  probably  amount  to  half  the  height  of 
the  Falls  themfelves.  Six  or  Seven  miles  below  the  Falls,  the  country  defcends  by  a 
considerable  and  Sudden  declivity,  forming  a ridge,  which  divides  the  high  land  in 
the  vicinity  of  the  Falls  from  the  low  land  on  which  Fort  Niagara  Stands.  It  is  the 
univerfal  belief,  that  the  cataraft  was  originally  at  this  ridge,  and  that  it  has  by  de- 
grees worn  away  and  broke  the  rock  for  the  Space  of  thefe  fix  or  Seven  miles.  The  pre- 
sent retroceflion  of  the  Fails,  however,  does  not  go  on  at  any  rate  which  would  bring 
this  change  within  any  thing  near  the  fuppofed  period  from  the  creation  of  our  world. 
From  the  observation  of  nine  years,  the  writer  has  perceived  very  few  pieces  of  rock 
fallen  down  large  enough  to  make  any  fenfible  alteration  in  the  brink. 


VII.  Obfervations  on  the  Probabilities  of  the  Duration  of  Human  Life , and  the  Progrefs  of 
Population  in  the  United  States  of  America.  By  William  Barton,  Efq. 

THE  general  caufes  of  the  rapid  progrefs  of  population  in  the  American  States  are 
here  Said  to  be,  the  Salubrity  of  the  climate;  the  great  fruitfulnefs  and  refources  of 
the  country  ; the  confequent  facility  of  acquiring  means  of  fubfiftence,  which  favours 
early  'marriages  ; and  the  virtuous  and  fimple  manners  of  the  great  body  of  inhabitants. 

In  order  to  Ihew  the  difference  between  the  progrefs  of  population  in  the  new  world 
and  in  the  old,  the  writer  proceeds  to  the  consideration  of  Such  data  as  authentic  do- 
cuments afford.  The  firfl  point  he  endeavours  to  eftablifh,  is  the  greater  proportion  of 
births  to  marriages  in  America.  After  adducing  various  European  calculations,  to 
Shew  that  44  perfons  to  a houfe,  and  the  Same  proportion  of  births  to  a marriage,  is 
an  allowance  large  enough  for  Some  of  the  healthieft  parts  of  Europe,  he  gives  the  fol- 
lowing American  eftimates.  In  the  fir  ft  parifh  of  Hinghatn,  in  Maffachufetts,  for  a 
period  of  54  years,  61  births  to  one  marriage.  From  the  laft  cenfus  of  the  State  of 
Maffachufetts,  upwards  of  54-  (exclufive  of  Indians  and  Negroes)  to  a family , and 
6 AV  to  a houfe.  Another  mode  of  ascertaining  this  point  is  the  proportion  of  annual 
births  to  the  exifting  inhabitants.  After  difcuffing  various  eftimates  made  in  France 
and  England,  he  gives  the  following  refults : 

In  France,  1 birth  to  26  inhabitants. 

England,  1 ditto  to  264  ditto. 

Paris,  1 ditto  to  30  diito. 

London,  1 ditto  to  324  ditto. 

Philadelphia,  1 ditto  to  224  ditto. 

The  proportion  of  perfons  under  16  years,  to  thole  above  that  age,  is  another  cir- 
cumftance  from  which  increafing  population  may  be  inferred.  Dr.  Halley  has  com- 
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puled  thofe  under  1 6 to  be  only  one  third  of  the  whole  ; but  from  the  cenfus  of  New- 
Jejiey  at  two  periods  it  has  been  found  as  47-rVV  to  100  ; and  as  49-^-  to  100  : from 
the  cenfus  of  Maffachufetts,  as  48^.4^  to  100;  from  that  of  Philadelphia,  as  41  rVo- 
to  100. 

1 he  excefs  of  births  above  deaths  is  another  circumftance  denoting  increafing  po- 
pulation. .This  has  been  found  to  turn  out  very  differently  in  European  calculations, 
according  as  the  fubjed  was  a large  or  a fmall  town,  or  a whole  country.  We  lhall  not 
repeat  this  writer’s  ftatements  from  Dr.  Price,  and  other  writers,  but  lhall  only  give  his 
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Deaths. 

49 

49>5 

50 


128  above  80  years. 
90-91 
74 
74 
26 

25 


Births. 

Salem,  in  Maffachufetts,  for  1782,  1783, 

Hingham,  in  Maffachufetts,  for  54  years, 

Philadelphia,  city  and  fuburbs. 

The  comparative  longevity  is  the  next  confederation.  This  is  peculiarly  difficult  to 
-eft i mate  in  a country  under  the  circumftances  of  America,  fubjed  to  continual  fludua- 
tions  of  migration,  and  rapidly  increafing  in  population.  The  few  eftimates  given  from 
proper  documents  are  as  follows : 

Out  of  1000  deaths. 

Ipfwich  hamlet,  Maffachufetts,  for  10  years 
Hingham,  Maffachufetts,  54  years 
Connedicut,  the  whole  State 
Milford,  Connedicut,  12  years 
Salem,  Maffachufetts,  2 years 
Philadelphia,  4 years  ... 

The  proportion  which  the  annual  deaths  bear  to  the  number  of  the  living  is  another 
datum  with  refped  to  the  progrefs  of  population.  This  is  well  known  to  be  very  dif- 
ferent in  different  fituations,  large  towns  giving  a much  greater  proportion  than  fmall 
ones,  and  thefe  than  the  country.  The  American  afcertained  ftatements  are  thefe  : 
Salem,  in  Maffachufetts  - - 1 to  47 

Philadelphia,  city  and  fuburbs  - - 1 to  45 

Savanna,  in  Georgia  - - - 1 to  31-7 

That  for  all  France  has  been  fixed  at  1 to  35,  and  for  all  England,  at  1 to  33. 

The  known  increafeof  population  in  America,  fince  the  fettlement  of  its  different  parts 
by  Europeans,  is  another  obvious  proof  of  rapid  progreffion  in  this  refped.  The  in- 
creafe  in  Virginia,  fince  1654,  when  importations  in  great  meafure  ceafed,  and  the 
people  were  become  too  numerous  to  be  fenfibly  affeded  by  Indian  wars,  amounts  to  a 
duplication  once  in  every  27  \ years.  New-England  has  doubled  its  number  every 
25  years.  Dr.  Franklin  was  of  opinion,  that  the  people  of  the  States  doubled  every 
•20  years.  Dr.  Price  fuppofes  that  in  the  back  fettlements  they  double  every  1 3 years ; 
and  all  through  the  northern  colonies,  every  25  years. 

The  writer  next  examines  the  longevity  of  the  inhabitants  of  North  America;  and  ad- 
duces a number  of  inftances  (which  will  not  admit  of  abridgment)  of  great  length  of 
years  attained  by  perfons  in  the  various  ftates,  not  excluding  the  fouthern.  A con- 
fiderable  number  of  thefe  exceeded  100  years.  From  all  the  obfervations  in  this  paper, 
he  concludes,  that  the  probability  of  life  in  all  its  Jlagcs  is  higher  in  the  United  States, 
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than  in  the  healthieft  European  countries ; and  hence  argues,  that  the  people  muft  in 
general  enjoy  healthy  conftitutions,  and  that  the  climate  muft  be  favourable  to  human 
life.  Further  to  illuftrate  the  fubjedr,  he  has  added  tables  (hewing  the  probabilities  of 
the  duration  of  life  at  the  city  of  Philadelphia,  and  the  town  of  Salem,  contrafted  with 
others  from  Buffon,  Dr.  Price,  and  other  European  writers.  Other' tables  are  fubjoined, 
from  which  we  have  already  extracted  the  articles  relative  to  America. 


VIII.  Extract  of  a Letter  from  Andrew  Ellicott  to  David  Rittenhodse,  Efq.  dated 
at  Pittjburgy  November  5 th  1787,  containing  Obfervations  made  at  Lake-Erie. 

ON  the  thirteenth  of  laft  month,  while  we  lay  on  the  banks  of  Lake-Erie,  we  had 
an  opportunity  of  viewing  that  fingular  phenomenon,  by  feamen  termed  loom- 
ing. It  was  preceded  by  a fine  Aurora-borealis,  on  the  eveningofthe  12th — the  13th 
was  cloudy,  bvft  without  rain  : about  ten  o’clock  in  the  morning,  as  I was  walking  on 
the  beach,  I difcovered  fomething  that  had  the  appearance  of  land,  in  the  direction  of 
Prefque-Ifie  ; about  noon  it  became  more  confpicuous;  and  when  viewed  by  a good 
achromatic  telefcope,  the  branches  of  the  trees  could  be  plainly  difcovered.  From 
three  o’clock  in  the  afternoon,  till  dark,  the  whole  peninfula  was  confiderably  elevated 
above  the  horizon,  and  viewed  by  all  our  company  with  admiration. — There  was  a 
fingular  appearance  attending  this  phenomenon,  which  I do  not  remember  to  have 
feen  taken  notice  of  by  any  writer — the  peninfula  was  frequently  feen  double,  or 
rather  two  fimilar  peninfulas,  one  above  the  other,  with  an  appearance  of  water  be- 
tween : — the  feparation,  and  coincidence  was  very  frequent,  and  not  unlike  that  ob- 
ferved  in  (hifting  the  index  of  an  adjufted  Godfrey’s  quadrant. — As  lingular  as  this 
may  appear,  it  is  not  more  fo  than  the  double  refraftion  produced  by  the  Ice-Land 
cryftal.  The  next  morning  Prefque-Ifie  was  again  invifible,  and  remained  fo  during 
our  ftay  at  that  pofition.  Prefque-Ifie  was  about  twenty-five  miles  diftant,  its  fituation 
very  low. 

The  fame  evening  the  wind  began  to  blow  brilkly  from  about  two  points  weft  of 
north,  and  continued  to  increafe  till  the  evening  of  the  14th,  when  it  was  more 
violent  than  any  thing  of  the  kind  I had  ever  been  witnefs  to  before,  and  continued 
till  the  evening  of  the  16th  without  the  leaft  intermiffion.  Our  tents  were  all  blown 
down,  and  we  vvere  under  the  necelfity  of  fortifying  our  camp,  by  driving  pofts,  near 
to  each  other,  firmly  into  the  ground  on  the  windward  fide,  and  filling  up  the  vacuities 
with  bufhes  in  form  of  an  hedge.  During  the  continuance  of  this  wind,  we  frequently 
obferved  fmall  black  clouds  hanging  over  the  lake ; they  had  but  little  velocity,  and 
were  fometimes  exhaufted,  and  difappeared  without  reaching  the  Ihore. 

From  the  large  bodies  of  timber  blown  down  about  the  lakes,  it  appears  that  hur- 
ricanes are  not  uncommon. — Coxe  obferves  in  his  Travels  through  Rufiia,  that  the 
lakes  in  that  country  are  fubjedt  to  terrible  ftorms. 
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IX.  An  Account  of  the  Sugar -Maple -'Tree  of  the  United  States , and  of  the  Methods  of  obtain- 
ing Sugar  from  it , together  with  Obfervations  upon  the  Advantages , both  public  and  pri- 
vate, of  this  Sugar,  ^Benjamin  Rush,  M.  D. 

THE  Acer  Saccharinum  of  Linnaeus,  or  the  Sugar  Maple- tree,  grows  in  great  quan- 
tities in  the  weBern  countries  of  all  the  middle  Bates  of  the  American  Union, 
Thofe  which  grow  in  New-York  and  Pennfylvania  yield  the  fugar  in  a greater  quan- 
tity than  thofe  which  grow  on  the  waters  of  the  Ohio. — Thefe  trees  are  generally  found, 
mixed  with  the  beech*,  hemlock-p,  white  and  water  alh|,  the  cucumber  tree§, 

J iriden j| , afpen**,  butter  nut-j-f-,  and  wild  cherry  treesj'];.  They  fometimes.  appear 
in  groves,  covering  five  or  fix  acres  in  a body,  but  they  are  more  commonly  inter- 
fperfed  with  fome  or  all  of  the  foreB  trees  which  have  been  mentioned.  From  30  to 
50  trees  are  generally  found  upon  an  acre  of  ground.  They  grow  chiefly  in  the  richeft 
foils,  and  frequently  in  ftony  ground.  Springs  of  the  pureft  water  abound  in  their 
neighbourhood.  They  are  when  fully  grown  as  tall  as  the  white  and  black  oaks,  and 
from  two  to  three  feet  in  diametei^f.  They  put  forth  a beautiful  white  bloffora  in  the 
fpring  before  they  Ihew  a lingle  leaf.  The  colour  of  the  bloffom  diftinguiflies  them 
from  the  acerrubrum,  or  the  common  maple,  which  affords  a bloffom  of  a red  colour. 
The  wood  of  the  Sugar  Maple-tree  is  of  an  inflammable  nature,  and  is  preferred  upon 
that  account  by  hunters  and  furveyots,  for  fire-wood.  Itsfmail  branches  are  fo.  much 
impregnated  with  fugar,  as  to  afford  fupport  to  the  cattle — horfes  and  fheep  of  the  firffc 
fettlers  during  the  winter,  before  they  are  able  to  cultivate  forage  for  that  purpofe. 
Its  afhes  afford  a great  quantity  of  pot-afh,  exceeded  by  few,  or  perhaps  by  none,  of 
the  trees  that  grow  in  the  woods  of  the  United  States. 

The  tree  is  fuppofed  to  arrive  at  its  full  growth  in  the  woods  in  twenty  years.. 

It  is  not  injured  by  tapping;  on  the  contrary,  the  oftener  it  is  tapped,  the  more  fy- 
rup  is  obtained  from  it.  In  this  refpeft  it  follows  the  law  of  animal  fecretion.  A (in- 
gle tree  has  not  only  furvived,  but  fiourifihed  after  forty  two  tappings  in  the  fame  num- 
ber of  years.  The  effedt  of  a yearly  difeharge  of  fap  from  the  tree  in  improving,  and 
increafing  the  fap  is  demonftrated  from  the  fuperior  excellence  of  thofe  trees  which 
have  been  perforated  in  an  hundred  places,  by  a finall  wood-pecker,  which  feeds  upon 
the  fap.  The  trees  after  having  been  wounded  in  this  way  diftil  the  remains  of  their 
juice  on  the  ground,  and  afterwards  acquire  a black  colour.  The  fap  of  thefe  trees  is 
much  fweeter  to  the  tafte  than  that  which  is  obtained  from  trees  which  have  not  been 
previoufly  wounded,  and  it  affords  more  fugar. 

From  twenty-three  gallons  and  one  quart  of  fap  procured  in  twenty  hours  from  only 
two  of  thefe  dark-coloured  trees,  Arthur  Noble,  Efq.  of  the  Bate  of  New  York,  ob- 
tained four  pounds  and  thirteen  ounces  of  good  grained  fugar. 

* Fagus  Ferruginea.  f Pinus  abies.  * Fraxinus  Americana.  § Magnolia  acu- 
minata. ||  Tilia  Americana.  **  Populus  tremula.  -j-f  Juglans  alba  (oblonga.) 

Prunus  Virginiana  of  Linnaeus. 

q[  Baron  La  Hontan,  in  his  voyage  to  North  America,  gives  the  following  account  of  the  Maple-tree  in 
Canada.  After  deicribing  the  black  Cherry-tree,  fome  of  which  he  fays  are  as  tall  as  the  loftieft  oaks,  and  as 
big  as  a hogfhead,  he  adds,  “ The  Maple-tree  is  much  of  the  fame  height  and  bulk.  It  bears  no  relem- 
blance  to  that  fort  we  have  in  Europe.” 
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A tree  of  an  ordinary  fize  yields  in  a good  feafon  from  twenty  to  thirty  gallons  of 
fap,  from  which  are  made  from  five  to  fix  pounds  of  fugar.  To  this  there  are  fome- 
times  remarkable  exceptions.  Samuel  Low,  Efq.  ajuftice  of  peace  in  Montgomery 
County,  in  the  ftate  of  New-York,  informed  Arthur  Noble,  Efq.  that  he  had  made 
twenty  pounds  and  one  ounce  of  fugar,  between  the  14th  and  23d  of  April,  in  the  year 
1789,  from  a fingle  tree,  that  had  been  tapped  for  feveral  fucceffive  years  before. 

From  the  influence  which  culture  has  upon  foreft  and  other  trees,  it  has  been  fup- 
pofed,  that  by  tranfplanting  the  Sugar  Maple-tree  into  a garden,  or  by  deftroying  fuel* 
other  trees  as  fhelter  it  from  the  rays  of  the  fun,  the  quantity  cf  the  fap  might  be  in- 
creafed,  and  its  quality  much  improved.  I have  heard  of  one  faff  which  favours  this 
opinion.  A farmer  in  Northampton  County,  in  the  Fate  of  Pennfylvania,  planted  a 
number  of  thefe  trees  above  twenty  years  ago  in  his  meadow,  from  three  gallons  of  the 
fap  cf  which  he  obtains  every  year  a pound  of  fugar.  It  was  obferved  formerly  that  it 
required  five  or  fix  gallons  of  the  fap  of  the  trees  which  grow  in  the  woods,  to  produce 
the  fame  quantity  of  fugar. 

The  fap  diftils  from  the  wosd  of  the  tree.  Trees,  which  have  been  cut  down  in  the 
winter  for  the  fupport  of  the  domeftic  animals  of  the  new  fettlers,  yield  a confiderable 
quantity  of  fap,  as  foon  as  their  trunks  and  limbs  feel  the  rays  of  the  fun  in  the  fpring  of 
the  year. 

It  is  in  confequence  of  the  fap  of  thefe  trees  being  equally  diffufed  through  every 
part  of  them,  that  they  live  three  years  after  they  are  girdled , that  is,  after  a circular 
incifion  is  made  through  the  bark  into  the  fubftance  of  the  tree,  for  the  purpofe  of 
deftroying  it.  , 

It  is  remarkable,  that  grafs  thrives  better  under  this  tree  in  a meadow,  than  in  fit  na- 
tions expofed  to  the  conftant  adion  of  the  fun. 

The  feafon  for  tapping  the  trees  is  in  February,  March,  and  April,  according  to  the 
weather  which  occurs  in  thefe  months. 

IVarm  days  and  frofiy  nights  are  moft  favourable  to  a plentiful  difeharge  of  fap*. 
The  quantity,  obtained  in  a day  from  a tree,  is  from  five  gallons  to  a pint,  according 
to  the  greater  or  lefs  heat  of  the  air.  Mr.  Low  informed  Arthur  Noble,  Efq.  that  he 
obtained  near  three-  and-twenty  gallons  of  fap  in  one  day  (April  14,  1789,)  from  the 
fingle  tree  which  was  before  mentioned.  Such  inftances  of  a profufion  of  fap  in 
fingle  trees  are  however  not  very  common. 

There  is  always  a fufpenfion  of  the  difeharge  of  fap  in  the  night,  if  a froft  fucceed  a 
warm  day.  The  perforation  in  the  tree  is  made  with  an  ax  or  an  auger.  The  latter  is 
preferred  from  experience  of  its  advantages.  The  auger  is  introduced  about -f  of  an 
inch,  and  in  an  afeending  diredion  (that  the  fap  may  not  be  frozen  in  a flow  current  in 
the  mornings  or  evenings)  and*  is  afterwards  deepened  gradually  to  the  extent  of  two 
inches.  A fipout  is  introduced  about  half  an  inch  into  the  hole,  made  by  this  auger, 

* The  influence  of  the  weather,  in  increafing  and  lefiening  the  difeharge  of  the  fap  from  trees,  is  very  re- 
markable. 

Dr.  Tonge  fuppofed  long  ago  (Philefophical  Tranfadlions,  No.  68)  that  changes  in  the  weather,  of  every 
kind,  might  be  better  afeertained  by  the  difeharge  of  fap  from  trees,  than  by  weather-glafles.  I have  feen  a 
journal  of  the  elfedls  of  heat,  cold,  moilhire,  drought,  and  thunder,  upon  the  difeharges  from  the  fugar  trees, 
which  difpofes  me  to  admit  Dr.  Tonge’s  opinion. 

and 
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and  proje<5ls  from  three  to  twelve  inches  from  the  tree.  The  fpout  is  generally  made 
of  the  Shumach*  or  Elder  f,  which  generally  grow  in  the  neighbourhood  of  the  fugar 
trees.  The  tree  is  firft  tapped  on  the  South  fide ; when  the  difcharge  of  its  fap  begins 
to  lefl'en,  an  opening  is  made  on  its  North  fide,  from  which  an  increafed  difcharge  takes 
place.  The  fap  flows  from  four  to  fix  weeks,  according  to  the  temperature  of  the 
weather.  Troughs,  large  enough  to  contain  three  or  four  gallons,  made  of  white  pine, 
or  white  a(h,  or  of  dried  water  afh,  afpen,  linden,  poplar  or  common  maple,  are 
placed  under  the  fpout,  to  receive  the  fap,  which  is  carried  every  day  to  a large  receiver, 
made  of  either  of  the  trees  before  mentioned.  From  this  receiver  it  is  conveyed,  after 
being  drained,  to  the  boiler. 

To  preferve  the  fap  fiom  rain  and  impurities  of  all  kinds,  it  is  a good  practice  to 
cover  the  troughs  with  a concave  board,  with  a hole  in  the  middle  of  it. 

It  remains  yet  to  be  determined  whether  fome  artificial  heat  may  not  be  applied  fo 
as  to  increafe  the  quantity  and  improve  the  quality  of  the  fap.  Mr.  Noble  informed 
me,  that  he  law  a tree,  under  which  a farmer  had  accidentally  burnt  fome  brulh,  which 
dropped  a thick  heavy  fyrup  refembling  Mela  lies.  This  fad  may  probably  lead  to 
fomething  uieful  hereafter. 

During  the  remaining  part  of  the  fpring  months,  as  alfo  in  the  fummer,  and  in  the 
beginning  of  autumn,  the  maple  tree  yields  a thin  fap,  but  not  fit  for  the  manufadory 
of  lugar.  It  affords  a pleafant  drink  in  harveft,  and  has  been  ufed  inftead  of  rum,  in 
fome  inftances,  by  thofe  farmers  in  Connedicut,  whofe  anceftors  have  left  to  them, 
here  and  there,  a fugar  maple  tree  (probably  to  fhade  their  cattle)  in  all  their  fields, 
Mr.  Bruce  defcribes  a drink  of  the  lame  kind,  prepared  by  the  inhabitants  of  Egypt, 
by  infufing  the  fugar  cane  in  water,  which  he  declares  to  be  “ the  mofl  refrelhing 
drink  in  the  world  §.” 

There  are  three  methods  of  reducing  the  fap  to  fugar.  i.  By  freezing  it. — This 
method  has  been  tried  for  many  years,  by  Mr.  Obadiah  Scott,  a farmer  in  Luzerne 
county,  in  this  Rate,  with  great  fuccefs.  He  fays  that  one  half  of  a given  quantity  of 
fap,  reduced  in  this  way,  is  better  than  one  third  of  the  fame  quantity  reduced  by  boil- 
ing. If  the  froft  fhould  not  be  intenfe  enough,  to  reduce  the  fap  to  the  graining 
point,  it  may  afterwards  be  expofed  to  the  adion  of  the  fire  for  that  purpofe. 

2.  By  Spontaneous  evaporation.  The  hollow  flump  of  a maple-lugar  tree,  which  had 
been  cut  down  in  the  fpring,  and  which  was  found  fome  time  afterwards  filled  with 
fugar.  firft  fuggefted  this  method  of  obtaining  fugar  to  our  farmers.  So  many  circum- 

* Rhus.  -j-  Sambucus  Canadenfis.  J Liriodendnim  Tulipifera. 

§ Baron  La  Hontan  gives  the  following  account  of  the  fap  of  the  fugar  maple  tree,  when  ufed  as  a drink,  and 
of  the  manner  of  obtaining  it.  “ The  tree  yields  a fap  which  has  a much  pleafanter  tafte  than  the  beft  lemonade 
or  cherry  water,  and  makes  the  wholefotnell  drink  in  the  world.  This  liquor  is  drawn  by  cutting  the  tree 
two  inches  deep  in  the  wood,  the  cut  being  made  Hoping  to  the  length  of  ten  or  twelve  inches:  at  the  lower 
end  of  this  gafh  a, knife  is  thrull  into  the  tree  llopingly,  fo  that  the  water  runs  along  the  cut  orgafh,  as  through 
a gutter,  and  falls  upon  the  knife,  which  has  fome  veffels  placed  underneath  to  receive  it.  home  trees  will  yield 
five  or  fix  bottles  of  this  water  in  a day  ; and  fome  inhabitants  of  Canada  might  draw  twenty  hoglheadsof  it 
in  one  day,  if  they  would  thus  cut  and  notch  all  the  maple  trees  of  their  refpe&ive  plantations.  The  galh  does 
no  ha rm  to  the  tree.  Of  this  fap  they  make  fugar  and  fyrup,  which  is  fo  valuable,  that  there  can  be  no  better 
remedy  for  fortifying  the  Itomach ; ’tis  but  few  of  the  inhabitants  that  have  the  patience  to  make  them,  for 
as  common  things  are  flighted,  fo  there  are  fcaiee  any  body  but  children  that  give  themfelves  the  trouble  of 
sjalhing  thefe  trees.  ’* 

fiances 
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fiances  of  cold  and  dry  weather,  large  and  fl  u veffels,  and,  above  all,  fo  much  time,  are 
neceffary  to  obtain  fugar,  by  either  of  the  above  methods,  that  the  moft  general  method 
among  our  farmers  is  to  obtain  it,  3.  by  boiling.  For  this  purpofe  the  following  facts, 
which  have  been  afcertained  by  many  experiments,  deferve  attention. 

1.  The  fooner  the  fap  is  boiled,  after  it  is  colledted  from  the  tree,  the  better.  It 
fhould  never  be  kept  longer  than  twenty-four  hours,  before  it  is  put  over  the  fire. 

2.  The  larger  the  vefiel  in  which  the  fap  is  boiled,  the  more  fugar  is  obtained  from  it. 

3.  A copper  veffel  affords  a fugar  of  a fairer  colour  than  an  iron  veffel. 

The  fap  flows  into  wooden  troughs,  from  which  it  is  carried  and  poured  into  (lore 
troughs  or  large  cifterns,  in  the  fhape  of  a canoe  or  large  manger,  made  of  white  afh, 
linden,  bafs  wood,  or  white  pine,  from  which  it  is  conveyed  to  the  kettle  in  which  it 
is  to  be  boiled.  Thefe  cifterns,  as  well  as  the  kettle,  are  generally  covered  by  a fhed, 
to  defend  the  fap  from  the  rain.  The  fugar  is  improved  by  (training  the  fap  through 
a blanket  or  cloth,  either  before  or  after  it  is  half  boiled.  Butter,  hog’s  lard,  or  tallow, 
are  added  to  the  fap  in  the  kettle,  to  prevent  its  boiling  over ; and  lime,  eggs,  or  new 
milk,  are  mixed  with  it  in  order  to  clarify  it.  I have  feen  clear  fugar  made  without 
the  addition  of  either  of  them.  A fpoonful  of  flacked  lime,  the  white  of  one  egg, 
and  a pint  of  new  milk,  are  the  ufual  proportions  of  thefe  articles  which  are  mixed 
with  fifteen  gallons  of  fap.  In  fome  fiimples  which  I have  lately  feen  of  maplc-iugar 
clarified  with  each  of  the  above  articles,  that  in  which  milk  alone  was  ufed  had  an 
evident  fuperiority  in  point  of  colour. 

The  fugar,  after  being  fufficiently  boiled,  is  grained  and  clayed,  and  afterwards  re- 
Jined , or  converted  into  loaf  fugar.  The  methods  of  conducing  each  of  thefe  proceffes. 
are  fo  nearly  the  fame  with  thofe  which  are  ufed  in  the  manufa&ory  of  Weft-India  fu- 
gar, and  are  fo  generally  known,  that  I need  not  fpend  any  time  in  deferibing  them. 

It  has  been  a fubjedt  of  inquiry,  whether  the  maple  fugar  might  not  be  improved  in 
its  quality,  and  increafed  in  its  quantity,  by  the  eftablifhment  of  boiling-houfes  in  the 
fugar  maple  country,  to  be  conducted  by  affociated  labour.  From  the  fcattered  fitua- 
tion  of  the  trees,  the  difficulty  of  carrying  the  fap  to  a great  diftance,  and  from  the 
many  expences  which  mud  accrue  from  fupporting  labourers  and  horfes  in  the  woods, 
in  a feafon  of  the  year  in  which  nature  affords  no  fuftenance  to  man  or  beaft,  1 am 
dlfpofed  to  believe  that  the  mod  productive  method,  both  in  quantity  and  profit,  of  ob- 
taining this  fugar  will  be  by  the  labour  of  private  families.  For  a great  number  of 
years  many  hundred  private  families  in  New-York  and  Pennfylvania  have  fupplied 
themfeleves  plentifully  with  this  fugar  during  the  whole  year.  I have  heard  of  many 
families  who  have  made  from  two  to  four  hundred  pounds  in  a year  ; and  of  one  man, 
who  fold  fix  hundred  pounds,  all  made  by  his  own  hands  in  one  feafon*. 

The  writer  then  gives  a comparative  view  of  the  maple-fugar,  with  that  of  the  Weft 
India  fugar-cane,  with  refpeCt  to  quality,  price,  and  quantity.  1.  Its  quality  is  better 

* The  following  receipt,  pullijhed  by  William  Cooper,  Efq.  in  the  Albany  Gazette,  fully  e/lablifhes  this  fafl  .*■ 

“ Received,  Cooper’s  Town,  April  30th,  1790,  of  William  Cooper,  fixteen  pounds,  for  fix  hundred 
and  forty  pounds  of  fugar  made  with  my  own  hands,  without  any  affittance,  in  lefs  than  four  weeks,  befides 
attending  to  the  other  bufinefs  of  my  farm,  as  providing  fire-wood,  taking  care  of  the  cattle,  See.  John 
Nicholls.  Witnefs,  R.  Smith.” 

A fingle  family,  confining  of  a man  and  his  two  fons,  on  the  maple  fugar  lands,  between  the  Delaware  and; 
Sufquehannah,  made  i8colbs.  of  maple  fugar  in  one  feafon." 

than. 
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■than  that  of  Weft;  India  fugar,  as  being  prepared  when  there  are  no  infeCts,  or  duft, 
or  pollen  of  plants  to  foul  it.  It  is  alfo  made  by  more  cleanly  perfons.  Its  fuperior 
purity  is  proved  by  leaving  a lefs  fediment  when  diffolved.  A fufpicion  has  been  en- 
tertained that  the  maple- fugar  is  inferior  in  ftrength  to  the  Weft  India;  but  from  the 
faireft  experiments  this  does  not  appear  to  be  the  cafe.  2.  The  fugar-maple-tree  being 
a fpontaneous  and  abundant  produCt,  and  the  fugar  being  obtained  by  the  labour  of 
the  farmer’s  own  family,  without  the  expence  of  mills,  flaves,  cattle,  &c.  there  feems 
no  reafon  to  doubt  that  it  can  be  fold  at  a lefs  price.  3.  1 he  refources  for  quantity  will 
appear  from  confidering,  that  in  the  States  of  New  York  and  Pennfylvania  alone,  there 
are  at  leaft  ten  millions  of  acres  which  produce  the  fugar-maple-tree  at  the  proportion 
of  30  trees  to  an  acre.  Suppofe  the  perfons  capable  of  labour  in  a family  to  be  three, 
and  each  to  attend  150  trees,  and  each  tree  to  produce  five  pounds  of  fugar,  and 
60,000  families  to  engage  in  the  making  of  it,  the  produCt  would  be  135  millions  of 
pounds ; of  which  if  120  millions  are  confirmed  in  the  States,  it  will  leave  13  millions 
for  exportation.  The  number  of  families,  here  ftated  as  making  fugar,  will  appear  large, 
but  more  than  double  the  number  are  employed  in  the  more  troublefome  procefs  of 
making  cyder.  Moreover,  fugar  is  not  the  only  product  of  the  maple.  Melafl'esand 
excellent  vinegar  are  produced  from  the  fap  which  flows  later  in  the  year. 

The  writer  next  confiders  the  advantages  of  a large  admixture  of  fugar  in  diet. 

1.  It  affords  a greater  quantity  of  nutriment  than  any  other  fubftance  in  the  fame 
bulk;  and  is  of  ufe  in  fattening  horles  and  cattle,  as  well  as  for  the  human  fpecies. 

2.  It  is  one  of  the  beft  preventatives  of  worms  in  children.  3.  It  probably  is  a pre- 
fervative  from  malignant  fevers.  4.  It  is  ufeful  in  diforders  of  the  breaft,  and  acrid 
defluxions  upon  other  parts  of  the  body. 

In  order  to  tranfmit  to  future  generations  the  advantages  arifing  from  the  fugar- 
maple-tree,  Dr.  R.  propofes  that  it  fhould  be  protected  from  the  new  fettlers  by  a law, 
or  a bounty  on  the  fugar,  or  fhould  be  tranfplanted  from  the  woods,  and  cultivated  in 
orchards ; and  he  makes  fome  calculations  of  the  profits  which  would  accrue  to  the 
planters.  He  confiders  it  in  the  light  of  humanity,  as  a moft  important  gift  for  the  fu- 
ture prevention  of  the  cultivation  of  fugar  by  flaves  in  the  Weft  Indies. 

To  this  letter  is  annexed  a paper  from  the  report  of  the  Englifh  Privy  Council  for 
trade,  on  the  mode  of  cultivating  a fugar  plantation  in  the  Eaft  Indies,  by  freemen. 


X.  Memoir  of  Jonathan  Williams,  on  the  Ufe  of  the  Thermometer  in  difccUering  Banks , 

Soundings , &c. 

/fTR.  W.  in  1785,  was  fellow-paflenger  with  Dr.  Franklin  from  Europe  to 
DVjL  America,  and  made,  under  his  directions,  the  experiments  mentioned  in  his 
del'cription  of  the  Gulph  Jiream,  publifhed  in  thefe  TranfaCtlons,  vol.  2.  He  determined 
to  repeat  thefe  experiments  in  future  voyages ; and  accordingly  in  a paffagefrom  Bofton 
to  Virginia,  October  1789,  he  kept  a journal  of  the  heat  of  the  air  and  water  at  iiin- 
rile,  noon,  and  fun-let.  He  noticed  that  the  fea  water  out  of  foundings  was  about  10 
degrees  warmer  than  on  the  coaft ; when  it  occurred  to  him*  that  the  thermometer 
might  be  an  ufeful  nautical  inftrument  to  indicate  an  approach  to  fhore.  On  this  idea, 
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he  continued  his  experiments  in  three  more  voyage's,  viz.  from  Virginia  to  England, 
from  England  to  Halifax,  and  from  Halifax  to  New-York.  From  his  journals  and 
obfervations  in  thefe  voyages,  it  appears  not  only  that  Dr.  Franklin’s  account  of  the 
warmth  of  the  gulph  ftream  is  amply  confirmed,  but  that  banks,  coafts,  ifiands  of  ice, 
and  rocks  under  water,  may  be  difcovered  with  no  other  trouble  than  dipping  the  ther- 
mometer into  water.  As  we  do  not  think  it  necelfary  to  copy  the  journals  themfelves,  we 
fhall  give  the  writer’s  ftatement  of  the'fa&s  which  his  experiments  feem  to  eftablilh. 

1.  The  water  over  banks  is  much  colder  than  the  water  of  the  main  ocean,  and  it 
is  more  cold  in  proportion  as  it  is  lefs  deep. 

2.  The  water  over  frnall  banks  is  lefs  cold  than  that  over  large  ones. 

3.  The  water,  over  banks  that  are  near  the  coaft,  is  warmer  than  that  over  banks  far 
diftant,  but  it  is  colder  than  the  adjacent  fea. 

4.  The  water  over  banks  of  the  coaft,  i.  e.  thofe  immediately  conneCled  with  the 
land  above  water,  is  warmer  than  that  over  thofe  which  admit  deep  water  between  them 
and  the  coaft;  but  ftill  it  is  colder  than  the  adjacent  fea. 

5.  The  water  within  capes  and  rivers  does  not  follow  the  above  rules : it  being  lefs 
agitated,  and  more  expofed  to  the  heat  of  the  fun,  and  to  receive  the  heat  from  the 
circumjacent  land,  muft  be  colder  or  warmer  than  that  in  foundings  without,  accord- 
ing to  the  feafons,  and  temperature  of  the  atmofphere. 

6.  The  paffage,  therefore,  from  deep  toihoal  water,  may  be  difcovered  by  a regular 
ufe  of  the  thermometer,  before  a navigator  can  fee  the  land  ; but  as  the  temperature 
is  relative,  no  particular  degree  can  be  afcertained  as  a rule,  and  the  judgment  can 
only  be  guided  by  the  difference.  Thus  in  Auguft  I found  the  water  off  Cape  Cod  to 
be  58°  by  Fahrenheit,  and  at  fea  it  was  69° ; in  October  the  water  off  Cape  Cod 
was  48%  and  at  fea  it  was  590.  This  difference  was  equally  a guide  in  both,  cafes, 
though  the  heat  was  different  at  different  feafons. 

I do  not  prefume  to  fay  what  is  the  caufe  of  this  difference  of  heat  between  the  fea 
and  bank  water ; but  if  a navigator  were  to  obferve  it  when  near  an  ifland  of  ice,  he 
would  very  naturally  fay  that  the  ice  conducted  the  heat  from  the  circumjacent  water, 
and  left  it  colder  than  that  at  a diftance.  And  as  it  is  well  known  that  ftones  and  fand 
are  great  conductors  of  heat,  it  feems  probable  that  banks  alfo  conduCt  the  heat  from 
the  adjacent  water,  though  not  fo  rapidly  as  the  ice.  The  heat  of  the  water  may 
indeed  be  fuppofed  to  feek  its  equilibrium;  but  as  long  as  the  iflands  of  ice  and  banks 
continue  to  conduct,  there  muft  be  fome  difference,  and  this  it  is,  which,  by  atten- 
tion, may  be  made  a faithful  fentinel  to  give  an  alarm  when  danger  is  near. 

The  journal  A.  from  Bofton  to  Virginia,  fhows  that  the  water,  on  the  coaft  of  Maffa- 
chufetts,  was  at  48°;  at  fea  between  that  coaft  and  the  ftream,  590;  in  the  gulph 
ftream,  at  its  edge,  67°;  between  that,  and  the  coaft  of  Virginia  farther  fouthward, 
64°;  and  in  foundings  on  that  coaft,  56°.  At  that  feafon  (in  October,  juft  after  the 
warm  weather)  the  water  grew  warmer  as  we  approached  the  land. 

The  journal  B.from  Virginia  to  England,  fhows  that,  in  December,  the  water  in  the 
coaft  of  Virginia  was  at  470;  between  the  coaft  and  the  ftream,  6o° ; and  in  the 
ftream,  70°.  This  current  being  in  our  favour,  we  did  not  avoid  it,  and  the  water 
continued  with  little  variation,  till  we  came  near  the  banks  of  Newfoundland,  when 
the  thermometer  fell  from  66  to  £4;  palling  thefe,  it  role  again  to  6o°,  and  then  con- 
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tin ued  a very  gradual  defcent  as  we  went  to  the  Northward,  till  we  ftruck  foundings, 
when  it  was  at  48°. 

It  may  be  here  obferved,  that  the  decreafe  in  the  heat  of  the  water  was  fo  gradual  as  to 
give  but  one  degree  in  a day’s  run  ; while  in  going  to,  or  coming  from  the  coaft  of  Ame- 
rica, the  thermometer  will  alter  8 or  10  degrees  in  a few  hours  run.  It  is  well  known,  by 
founding,  that  the  Englifh  coaft  extends  with  a very  gradual  defcent,  to  a great  diftance. 
It  is  alfo  known  that  the  American  coaft  does  not  extend  very  far,  and  the  water  is  fud- 
denly  deep.  Let  thefe  fads  be  compared  with  the  changes  in  the  thermometer,  on 
the  two  coafts,  and  they  will  agree  with  what  has  been  faid  about  the  ufefulnefs  of  that 
inftrument. 

It  may  be  obferved  in  Docftor  Franklin’s  journal  on  board  of  the  Reprifal,  that  in 
November  1776,  when  near  the  banks  of  Newfoundland,  his  thermometer  fell  ten 
degrees,  though  confiderably  to  the  Southward  of  them,  and  after  paffing  them,  it  rofe 
nearly  to  its  former  ftate  : the  Dodor  did  not  make  any  obfervation  on  this  circumftance  j 
but  it  agrees  with  my  journal,  in  nearly  the  fame  place,  made  nine  years  afterwards. 

The  journal  C.  from  England  to  Halifax,  fhows  the  changes  in  the  heat  of  the  water, 
as  we  failed  over  banks  and  deep  water  alternately,  with  an  accuracy  that,  I confefs, 
exceeded  my  expedation,  the  land  appearing  as  the  thermometer  indicated  our  ap- 
proach to  it. 

The  journal  D.  from  Halifax  to  New-York,  not  only  fhows  the  variety  of  depths 
we  pafl’ed  over,  but  indicates  the  inner  edge  of  the  gulph  ftream.  As  by  the  thermo- 
meter and  foundings  it  appeared  to  me  that  the  lhip  was  a-head  of  the  reckoning,  I 
made  allowances  for  the  eddy  current  of  that  ftream  in  our  favour,  and  comparing  thefe 
with  the  chart,  I noted  in  the  journal  the  longitude  I thought  we  were  in,  under  that 
calculated  by  the  (hip’s  officers  : what  encouraged  this  opinion,  was  the  difagreement 
between  the.  foundings  by  the  lead,  and  thofe  marked  on  the  chart  in  the  places 
where,  by  the  common  reckoning,  the  fhip  was  fuppofed  to  be  ; while  upon  the  other 
fuppohtion  they  both  agreed.  When  we  made  the  land,  this  latter  reckoning  turned  out 
accurate,  and  I won  afmall  bet  of  the  Captain,who  candidly  acknowledged  the  ufefulnefs 
of  the  thermometer,  and  declared  that  he  would  in  future  always  have  one  on  board. 

Finding  the  coaft  of  America  to  grow  fuddenly  deep  as  it  approaches  the  gulph 
ftream,  and  finding  continued  foundings  from  Cape  Sable  to  New-York,  I am  induced 
to  believe  that  it  has  its  ftiape  according  to  the  courfe  of  that  current,  and  that  it  is 
connected  in  afweep  from  the  banks  of  Newfoundland  to  Florida,  the  various  banks 
between  being  only  eminences  of  the  coaft.  If  my  apprehenfion  of  the  accuracy  of  ther- 
mometrical  obfervation  is  well  founded,  it  would  be  an  eafy  thing  to  make  a general 
furvey  of  the  coaft  under  water,  more  particularly  than  has  hitherto  been,  or  could  be 
done  by  founding. 

In  an  annexed  chart  the  edge  of  the  gulph  ftream  is  traced  as  far  as  the  banks  of 
Newfoundland.  How  much  farther  Eaftward  it  runs,  he  does  not  determine ; but 
having  found  a current  in  the  direction  of  itsfweep  among  the  Weftern  Iftands,  he  con- 
ceives it  to  extend  thus  far  before  it  turns  fouthwards.  In  confirmation  of  what  has 
been  faid  about  the  eddy  of  the  gulph  ftream,  he  gives  fome  extra&s  from  a journal 
kept  on  board  the  Britifh  fhip  of  war,  Liverpool,  and  adds  other  extracts  defcribing  a 
current  among  the  Weftern  Illands. 
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Some  experiments  are  added  with  refped  to  the  heat  of  fifh,  made  July,  1790,  in 
lat.  44.  52.  Several  codfifh  and  hallibut  being  caught,  the  thermometer  was  put  into 
them  the  inftant  they  were  drawn  up,  and  fell  to  37.  In  one  inftance,  when  the  fifh 
was  firft  gutted,  it  was  one  degree  higher.  The  air  at  the  fame  time  was  57,  and  the 
water  at  the  furface  53.  He  fuppofes,  that  the  water  at  the  bottom  was  at  leaft  as  cold 
as  the  animal  heat  of  the  fifh  and  one  reafon  for  imagining  it  colder,  was  the  great  dif- 
tenflon  of  the  cods’  founds  when  opened,  though  they  had  fent  out  innumerable 
bubbles  of  air  in  the  paffage  upwards.  The  air  in  the  founds  mud  therefore  have 
been  compreffed  by  cold,  or  the  power  of  the  animal. 


XI.  An  Account  of  the  mofi  effectual  Means  of  preventing  the  deleterious  Conferences  of 
the  Bite  of  the  Crotalus  Horridus,  or  Rattle- Snake.  By  Benj.  Smith  Barton,  M.  D. 

THE  writer,  on  a tour  through  the  weftern  fettlements,  made  it  his  bufinefs  to  gain 
every  poffible  information  refpeding  the  bite  of  therattle-fnake,  its  effeds  and  cure. 
He  found  that  a variety  of  vegetables  were  popularly  reckoned  good  for  the  kites  offnakesy 
but  among  thefe  were  articles  of  the  moft  oppofite  qualities ; and  he  was  well  aware  of 
circumftances  which,  at  times',  render  the  bites  of  the  mofi  venomous  ferpents  harmlefs. 
On  examining  the  matter  more  minutely,  he  found  reafon  to  believe,  that  notwithftand- 
ing  the  principal  confidence  is  placed  in  internal  medicines,  yet  that  the  external  treat- 
ment was  really  the  moft  important.  In  general,  the  firft  thing  done,  after  a perfon  was 
bitten,  was  to  throw  a tight  ligature  above  the  wounded  part,  where  capable  of  fuchan 
application.  The  wound  was  then  fcarified,  and  fait  and  gunpowder,  either  feparately 
or  mixed,  was  laid  on  it.  Over  the  whole  was  applied  a piece  of  the  bark  of  the  white 
walnut,  which  ads  as  a blifter.  At  the  fame  time,  one  or  more  of  the  vegetables 
thought  fpecific  are  given  in  decodion  or  infufion,  along  with  large  quantities  of  milk. 
By  thefe  drinks  a ftrong  perfpiration  is  excited,  which  undoubtedly  may  be  of  fome 
fervice.  This  is  efpecially  effected  in  a violent  degree  by  the  juice  of  garden  rue, 
which  the  Indians  in  Jerfey  give  in  the  dofe  of  two  table -fpoonfuls  every  two  hours. 
But  the  external  means  are  firft  employed,  which  operate  in  preventing  further  abforp- 
tion  of  the  venom  into  the  fyftem,  and  evacuate  that  already  admitted,  by  promoting 
difeharges  of  blood  and  ferurn.  When  the  venom  has  through  negled  been  fo  far 
abforbed  as  to  affed  the  next  conglobate  glands,  Dr.  B.  advifes  the  Scarification  of  thefe 
glands,  at  the  fame  time  applying  fome  veficatory  of  ftrong  and  Speedy  operation,  of 
which  he  knows  none  more  likely  to  be  effedual  than  the  Ecorce  de  Garou  of  the  French, 
or  bark  of  the  Daphne  Gnidium. 

Sometimes  the  poifon,  inftead  of  being  conveyed  to  the  blood  through  the  flower 
channel  of  the  lymphatics,  is  at  once  thrown  into  a vein  or  artery.  In  this  cafe  its 
effeds  are  reprefented  as  moft  rapid,  and  ufually  fatal.  The  ligature,  and  the  ufe  of 
rue  or  fome  ftrong  Sudorific,  feem  here  to  afford  the  moft  probable  means  of  relief. 
The  Creek  Indians  generally  pradife  fucking  the  wound  made  by  a rattle-fnake,  and 
fome  of  the  tribes  cut  out  the  part. 

The  iymptoms  of  the  introdudion  of  this  poifon  into  the  blood,  are  naufea,  a full, 
ftrong,  agitated  pulfe.  Swelling  of  the  whole  body,  eyes  entirely  fuffufed  with  blood, 

N 2 often. 


JO  z 


TRANSACTIONS  OF  THE  AMERICAN  PHILOSOPHICAL  SOCIETY.  1 


often,  haemorrhages  from  the  eyes,  nofe  and  ears,  and  fometimes  copious  bloody 
fweats.  The  teeth  chatter,  and  the  pains  and  groans  of  the  fufferer  indicate  approach- 
ing diffolution.  In  this  (late,  little  feems  capable  of  being  done  by  medicine.  The 
poifon  of  the  rattle-fnake  is  generally  of  ayellowifh,  fomewhat  greenifh,  colour,  which 
becomes  darker  in  hot  weather.  It  is  obferved  to  be  more  active  during  the  coupling 
feafon. 

The  writer  clofes  his  paper  with  ftrongly  recommending  an  attention  to  the  Ample 
preventive  means  in  this  and  other  poifons,  and  with  warning  the  obferver  againft 
looking  out  for  fpecifics.  A credulity  in  this  refpedt  ftill  adheres  to  fome  refpedtable 
writers,  among  whom  M.  le  Page  du  Pratz,  and  even  Linnreus,  are  enumerated.  A 
lift  of  vegetables,  recommended  by  the  Indians  or  Whites  in  this  cafe,  is  fubjoined. 
The  greater  part  of  thefe  are  of  the  bitter  and  ftimulant  tribe. 


XII.  Magnetic  Obfervations,  made  at  the  Univerfity  of  Cambridge  (MaJJdchufetts)y  in  the 

Tear  1785.  By  Dr.  S.  Williams. 


Months. 

Days. 

Greateft 

variation. 

Days. 

Leaft  Va- 
riation. 

Differ- 

ence. 

Mean 

Variation 

at 

7 A.  M. 

Mean 

Variation 

at 

liP.  M. 

rr  Mean 

Variation 

at 

9 P.M. 

January 

l5 

if  P.  M. 

6° 

5°' 

2 

3 1 

^9  P.M. 

6° 

28' 

3*' 

6° 

36' 

6° 

42' 

6* 

34* 

February 

25 

if  P.  M. 

6 

39 

z3 

9 P.M 

5 

49 

50 

6 

34 

6 

39 

6 

32 

March 

1 

if  P.  M. 

6 

52 

1 

9 P.M 

6 

28 

24 

6 

36 

6 

39 

6 

36 

April 

19 

f P.  M. 

7 

12 

25 

9 P.M. 

6 

20 

52 

6 

34 

6 

53 

6 

34 

May 

3} 

6J 

if  P.  M. 

7 

5 

2 

7 A.M. 

6 

28 

45 

6 

38 

6 

55 

6 

3& 

June 

7 1 
18  J 

- if  P.  M. 

7 

8 

20 

9 P.M. 

6 

29 

39 

6 

44 

6 

57 

6 

40 

Ju]y 

28  J 

• ifP.M. 

7 

1 1 

18 

7 A.M. 

6 

33 

38 

6 

46 

7 

1 

6 

49 

Auguft 

61 
21  J 

► if  P.  M. 

7 

l3 

31 

7 A.M. 

6 

25 

48 

6 

42 

7 

2 

6 

48 

Septem. 

11 

7°  I 

> if  P.  M. 

6 

55 

8 

7 A.M. 

6 

13 

42 

6 

32 

6 

46 

6 

34 

O&ober 

sJ  J 

l8 

1 P.  M. 

7 

1 1 

5 

7 A.M. 

6 

27 

44 

6 

48 

6 

55 

6 

43 

Novem. 

2 1 

5 

j.  1 P.M 

6 

59 

29 

9 P.M. 

6 

17 

42 

6 

44 

6 

50 

6 

38 

Decern. 

;; 

| 1 P.  M 

6 

58 

-9 

7 A.M. 

6 

28 

3° 

6 

43 

6 

50 

6 

39 

In  the 
Year. 

Aug.  6 and  21 . 

O 

*3 

February  23. 

5 

49 

1 24 

6 

40 

6 

5i 

6 

39 

The  above  Obfervations  were  made  with  an  excellent 
twelve  inch  needle. 


variation-inftrument,  with  a 
XIII.  Accurate 


RIGHT  ASCENSION  AND  DECLINATION  OE  THE  POLE  STAR,  103 

XIII.  Accurate  Determination  of  the  Right  Afcenfion  and  Declination  of  (3  Bootes,  and  the 
Pole  Star : in  a Letter  from  Mr.  Andrew  Ellicott  to  Mr±  R.  Patterson. 
October  17,  1788. 

THE  declination  of  (3  Bootes  was  determined  by  comparing  its  zenith  dillance 
with  the  zenith  diftances  of  « Lyrte,  aCygni,  y Andromeda,  (3  Medufte,  and 
j Cygni.  The  right  afcenfion  -was  determined  by  comparing  its  paffage  over  the  me- 
ridian, with  the  mod  convenient  of  thofe  contained  in  the  10th  table,  annexed  to  the 
firft  volume  of  Mafkelyne’s  Aftronomical  Obfervations.  1 he  right  afcenfion  and  de- 
clination of  the  Pole  Star  were  deduced  from  Mafkelyne’s  Obfervations.  In  the  following, 
tables,  when  the  fun’s  place,  or  place  of  the  moon’s  afcending  node  is  on  the  left  fide 
of  the  firft  column,  ufe  the  fign  on  the  left  fide  of  the  column  required,  and  vice  verfa . 


Sun’s  Place  and 
Place  of  the  Moon’s 
Afcending  Node. 

The  Right  Afcenfion  and  Declination-  of  (3  Bootes,  to  the 
beginning  of  1 789. 

go  / //■  // 

Right  Afcenfion,  7 13  30  3,5  \ * Var  f +34-  * 

Declination,  41  13  47,94/  ’ * \ — M-  53 

S'.  D. 

s. 

Aberration  in  R. 

Aberration  in  De- 

Nutation  in  R. 

Nutation  in  De- 

Afcenfion. 

cli  nation-. 

Afcenlion. 

clination. 

O. 

VI. 

f/ 

// 

// 

// 

0 

+ 17.  70 — 

— 14.  30  + 

+ 6.  07— 

—6.  574- 

10 

20.  6l 

12.  34 

3-  93 

5-  57 

20 

22  90 

10.  17 

i-  59 

4.  41 

I.  O 

VII. 

24.  48 

7.  6l 

—0.79  + 

3.  10 

IO 

25.  32 

4.  8 1 

3-09 

1.  71 

20 

25.40 

1.87 

5-  30 

0.  26 

II.  O 

VIII. 

24.  70 

+ 1.  13— 

7-43 

4-i.  19 

IO 

23-  25 

4.  10 

9-  39 

2.  62 

20 

21.  09 

6.94 

10.21 

3-96 

III.  0 

IX. 

OO 

Oo 

O ! 

9-  57 

12.  10 

5.18 

IO 

J4-95 

11.  90 

12.  92 

6.  24 

20 

11.  14 

13.  88 

*3-43 

7.  11 

IV.  0 

X.  ' 

6.  9-9 

*5-  44 

I3-  51 

7-77 

IO 

2.  61 

l6-  53 

13.  11 

8.  19 

20 

+ 

On 

1— ♦ 

1 

17.  11 

'12.  38 

8.  36 

V.  0 

XI. 

6.  18 

17.  11 

II.  30 

8.  28 

10 

10.  37 

16.  72 

9-%3 

7*  95 

20 

1 4-  30 

*5-75 

8.03 

7-37 

VI. 

0. 

17.70 

14-  3° 

6.  07 

6-57 
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Sun’s  Place  and 
Place  of  the  Moon’: 
Afcending  Node. 

The  Right  Afcenfion  and  Declination  of  the  Pole  Star  to  the 
beginning  of  the  year  1789. 

go///  // 

Right  Afcenfion,  0 12  32  7,06!  , Vnr  $ + l83>°3* 

Declination,  88  1040,8  ] Ann-  Var.  j + ^ 

S D 

c 

Aberration  in  R. 

Aberration  in  De- 

Nutation  in  R. 

Nutation  in  De- 

Afcenfion. 

clination. 

Afcenfion. 

clination. 

O. 

VI. 

/ // 

// 

/ // 

// 

0 

—9-  r9  + 

+ 3.  72— 

— 4-  49  + 

+ 2.  II  — 

10 

9-  34 

O.  2 7 

5.00 

O.  86 

20 

9*  32 

— 3*  l8  + 

4-  54 

— 0. 41  + 

I.  0 

VII. 

9.  12 

6.  54 

4-  43 

1.  67 

10 

8-35 

9.  69 

4-  23 

2.86 

20 

7-43 

12.  56 

3-  55 

3-  98 

II.  0 

VIII. 

6.  35 

15.04 

3.  20 

4.98 

10 

5.  18 

17.07 

2-  39 

5.  82 

20 

3-5° 

l8-  57 

!-55 

6.49 

III.  0 

IX. 

2.  15 

19*  51 

1.  4 

6.96  1 

10 

0.  36 

19.  86 

0.  13 

7.  22 

20 

+ 1.  40 — 

19.  61 

+0.  39— 

7.  26 

IV.  0 

X. 

2.  42 

18.  75 

1.  29 

7.  08 

10 

4.  16 

17.30 

2.  17- 

6.  69 

20 

5-4i 

15-39 

3-  1 

6.  09 

V.  0 

XI. 

6-  57 

I2*  97 

3-39 

5-3i 

10 

7-  59 

10.  16 

4.  9 

4-  36 

20 

8.47 

7-  05 

4-  34 

3.  28 

VI. 

0. 

9.  19 

3-  72 

4.49 

2.  1 1 

* The  Right  Afcenfion  of  the  Star  (independent  of  the  Ann.  Var.)  muft  be  increafed  by  an  arithme- 
tical progreffion,  the  firft  term  and  common  difference  of  which  is  i^.oi,  and  the  number  of  terms  will  be 
the  years  elapfed  fince  1789. — As  for  example,  let  it  be  required  to  find  the  Right  Afcenfion  of  the  Pole 
Star,  on  the  ift  of  January,  1800.  Then  j/'oi  x 11=  the  Iaft  term,  and  IX.  "11  + 1."  01  — 


12."  12  = the  fum  of  the  extremes  ; — then 


12  12 


X 11  = 66.//66,  which  is  the  fum  of  the  progreffion, — 


then  the  Annual  Variation  183". 03  X 11  ~ 2®i3//.83  = 33,33/'' this  added  to  os.  i2°32/7".  06.  will 
give  os.  130  $'40."  39,  and  this  fum  increafed  by  the  fum  of  the  progreffion  i;  6 //  66.  will  give  os.  13.  6' 
47."  07,  for  the  mean  Right  Afcenfion  of  the  Star  : but  if  the  Right  Afcenfion  of  the  Pole  Star  is  required 
before  the  beginning  of  the  year  1789,  then  the  Ann.  Var.  and  Sum  of  the  progreffion  will  be  dedudfire. 
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XIV.  Account  of  fever  al  Houfes  in  Philadelphia,  f ruck  with  Lightning,  <m  June  7,  1789. 
By  Mr.  David  Rittenhouse  and  Dr.  John  Jones. 

THE  moft  remarkable  circumftance  refpeCting  the  two  houfes  ftruck,  of  which  a 
figure  is  given,  is,  that  the  lightning  defcended  the  funnels  of  two  chimneys  that 
had  fire  in  them,  and  did  not  pafs  through  two  contiguous  ones.  Alfo,  it  quitted 
near  the  top  that  which  had  the  leaft  fire,  but  came  the  whole  way  down  that  which 
had  the  moft.  This  fact  feems  to  favour  the  opinion,  that  the  rarefaction  of  bodies 
difpofes  them  to  be  conductors  of  electricity,  and  that  rarefied  air  is  a good  conductor. 
A practical  inference  is,  that  during  a thunder-ftorm  it  is  fafer  to  be  near  a chimney 
without  fire,  than  one  that  has  fire. 


XV.  Account  of  the  Effects  of  a Stroke  of  Lightning  on  a Houfe  furnifhed  with  two  Con- 
ductors. By  MeJJrs.  D.  Rittenhouse  and  Fr.  Hopkinson. 

A HOUSE,  fituated  near  a mill-dam,  at  the  foot  of  a pretty  fteep  afcent,  with 
ftaeks  of  chimneys  at  each  end,  and  a pointed  conductor  arifing  from  each,  was 
ftruck  by  lightning,  Auguft  17,  1789.  The  lightning  came  down  the  weftern  con- 
ductor, which  it  feems  to  have  left  in  confequence  of  the  attraction  of  a water-gutter, 
covered  with  copper,  and  running  along  the  roof  from  weft  to  eaft,  and  at  the  eaft  end 
connected  with  a copper  fpout  defcending  along  the  wall  to  a water  tub.  The  eleCtric 
fluid  rulhed  in  two  ftreams  from  the  conductor  to  the  copper  gutter,  and  fhewed  its 
effeCts  at  the  intervals  of  communication  by  fome  mifchief  in  the  roof  and  cornice. 
Part  of  it,  however,  was  difcharged  by  the  conductor  into  the  earth.  The  following 
remarks  clofe  the  paper. 

This  cafe  feems  to  give  fome  force  to  an  objection  made  long  ago  to  the  ufe  of 
pointed  rods.  That  is,  that  they  may  fometimes  invite  a difcharge  of  the  eleCtric  mat- 
ter, which  would  otherwife  have  pafled  elfewhere,  and  which  they  are  neverthelefs  in- 
fufficient  to  convey,  without  injury  to  the  building.  But  it  is  by  no  means  certain 
that  the  houfe  would  have  efcaped  had  it  not  been  furnilhed  with  rods  ; for  we  very 
often  fee  the  lightning  ftrike  low  trees  and  buildings  in  the  neighbourhood  of  others ■ 
much  higher;  and,  befides,  had  not  the  copper  gutter  and  fpout  furnilhed  fuch  an 
excellent  conductor,  the  fluid  might  have  pafled  quietly  through  one  or  both  of  the 
rods.  • But  by  whatever  means  the  difcharge  was  promoted  in  that  particular  manner, 
the  damage  done  to  the  building  was  trifling,  and  no  part  of  the  inlide  fuffered  in  the 
leaft,  notwithftanding  that  the  ftroke,  by  the  prodigious  noife  which  accompanied  it, 
feemed  to  be  very  powerful. 

It  is  remarkable  that  a perfon  was  fitting  at  the  time  in  a door  on  the  ground  floor, 
not  more  than  four  feet  from  the  lower  end  of  the  copper  fpout,  who  received  no  injury, 
though  he  very  fenfibly  felt  the  fihock. 

From  our  obfervations  on  the  above  cafe,  as  well  as  fome  others  that  have  occurred, 
we  would  ftrongly  recommend  to  thofe  who  put  up  pointed  rods,  that  the  lower  end  be 
funk  fufficiently  deep  to  reach  moift  earth  in  the  drieft  feafons.  And  we  fubmit  it  to 
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thofe  converfant  with  electrical  philofophy,  whether,  when  there  are  more  rods  than  one 
to  a building,  it  might  not  conduce  much  to  its  fafety,  to  form  a good  communication 
between  the  rods,  and  likewife  between  them  and  a copper  water  fpout ; carrying  an 
iron  or  copper  rod  from  the  lower  end  of  the  fpout  a fufficient  depth  into  the 
ground. 


XVI.  Experiments  and  Oifervations  on  Evaporation  in  Cold  Air.  By  C.  Wistar,  M.  D. 

DURING  an  experiment  with  a frigorific  mixture,  I frequently  had  occafion 
to  introduce  my  hand,  when  it  was  wet,  into  a cold  veffel,  and  obferved, 
that  while  it  was  in  this  fituation,  a fmoke  or  vifible  vapour  arofe  from  the  moifture 
on  it,  which  ceafed  when  it  was  withdrawn  into  warmer  air,  and  returned  upon  my 
replacing  it  in  the  veffel. 

In  order  to  obferve  this  procefs  with  more  accuracy,  I fixed  an  empty  tin  jar  in  a 
tub,  and  filled  the  tub  with  a mixture  of  fait  and  fnow,  fo  that  the  veffel  was  completely 
furrounded  with  the  mixture,  and  the  air  in  it  was  foon  reduced  to  the  temperature  of 
fait  and  fnow,  or  to  o°  of  Fahrenheit’s  feale. 

In  this  fituation,  I fufpended  in  it  a rag  which  had  been  dipped  in  water  of  the 
temperature  of  40°*— as  loon  as  it  defeended  within  the  veffel,  it  began  to  emit  fmoke 
or  fenfible  vapour,  and  continued  doing  fo  a confiderable  time. — While  fmoking,  it 
was  drawn  out,  and  the  fmoke  ceafed. — After  this,  it  was  replaced  in  the  veffel,  and 
again  began  to  fmoke. 

This  was  repeated  frequently,  and  always  with  a fimilar  refult,  fo  that  I had  no  doubt 
of  the  faff.  — In  the  firft  cafe  in  which  I obferved  this  fmoke  to  arife,  the  moift  body 
mull  have  enjoyed  a heat  of  98°,  or  near  it,  as  it  was  my  hand ; by  this  experiment 
it  appeared  that  a moift  body  of  40°  would  fmoke  alfo  in  the  fame  circumftances,  and 
I now  wifhed  to  know  whether  this  would  be  the  cafe  with  a body  ftill  colder. — For 
this  purpofe  a fmall  piece  of  ice  was  fufpended  in  the  veffel,  as  the  rag  had  been  be- 
fore— it  fmoked  when  firft  fufpended  there  ; this  fmoking  ceafed  when  it  was  drawn 
out,  and  returned  when  it  was  placed  in  the  veffel  again  ; precifely  as  it  had  happened 
when  the  rag  was  ufed. — Another  lump  of  ice  was  dropped  into  the  veffel,  and  al- 
lowed to  remain  there;  it  fmoked  for  twelve  or  fifteen  minutes,  and  then  ceafed.-— 
Snow  fmoked  in  the  fame  manner,  but  not  fo  long. 

To  be  certain  that  this  vapour  really  arofe  from  the  ice,  a fmall  mirror  was  fufpended 
horizontally  in  the  cold  veffel.  It  continued  fo  a long  time  without  contratfting  any 
moifture  or  dullnefs  on  its  furface.  The  ice  was  then  introduced  under  it;  and,  al- 
though there  was  a confiderable  diftance  between  them,  the  mirror  foon  became 
encrufted  with  hoar  froft.  To  prevent  deception,  I varied  this  experiment  by 
placing  a tumbler  inverted  in  the  cold  veffel.  It  remained  there  a long  time,  and  its 
furface,  both  wnhin  and  without,  continued  free  from  any  moifture  or  froft.  1 then 
introduced  under  it  a piece  of  ice,  and  in  a few  minutes  the  whole  internal  furface  was 
covered  with  froft. 

This  proved  clearly  that  the  vapour  arofe  from  the  ice  alone;  and  during  this  ex- 
periment, another  faft  of  the  fame  nature  occurred.  When  the  mirrors  or  tumblers 
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were  removed  from  the  cold  velfel  into  the  air  of  the  room,  which  was  34*,  they  foon 
attra&ed  moifture  from  it,  which  appeared  on  their  furfaces  in  the  form  of  ice  or  froft:; 
they  were  replaced  in  the  velfel  when  thus  encrufted,  and  the  ice  foon  difappeared, 
their  furfaces  becoming  as  bright  as  before. 

The  whole  of  this  procefs  was  pleafing  : — while  the  mirror  remained  in  the  cold  vef- 
£el,  its  furface  continued  bright;  very  loon  after  it  was  placed  in  the  air  of  the  room, 
it  became  dull,  as  if  breathed  upon;  this  dullnefs  increafed  to  an  evident  moifture, 
confiding  of  fmall  drops  of  water:  a fibre  of  ice  then  formed  fuddenly  in  the  moifture, 
a fecond  appeared  to  flioot  from  this,  a third  from  the  feeond,  and  fo  on,  until  the 
whole  was  congealed.  When  this  congelation  was  completed,  the  mirror  was  re- 
turned to  the  cold  velfel,  and  the  ice  difappeared  in  about  the  fame  fpace  of  time  in 
which  it  had  formed. 

This  collection  of  moifture  on  the  furfaces  of  bodies  cooled  to  o",  and  then  expofed 
to  air  of  340,  is  analogous  to  the  formation  of  drops  of  water  on  the  fui  faces  of  cool 
bodies  expofed  to  the  warm  air  of  fummer : it  proves,  that  even  in  cold  weather,  a 
large  quantity  of  moifture  exifts  in  our  atmofphere. 

When  the  ice  was  in  the  cold  velfel,  I obferved  that  it  fmoked  but  about  twelve  or 
fifteen  minutes,  and  fufpeCted  that  perhaps  the  evaporation  continued  no  longer : to 
determine  this  point,  I placed  two  tumblers  in  the  cold  velfel,  and  when  they  were 
cooled,  placed  a lump  of  ice  in  the  fame  fituation,  and  inverted  one  of  them  over  it ; 
this  tumbler  became  encrufted  with  froft  as  before ; it  remained  twenty  minutes,  and 
then  being  removed,  the  other  was  inverted  over  the  ice  in  its  place ; but  although 
the  fecond  tumbler  remained  a longtime  in  this  fituation,  its  furface continued  perfectly 
free  from  any  moifture  or  ice  whatever.  This  refult  appeared  to  me  a full  proof  that 
the  aCtual,  as  well  as  the  apparent  evaporation,  ceafed  in  a few  minutes  after  its  com- 
mencement ; but  from  the  whole  of  the  experiments,  I was  induced  to  believe,  that, 
while  the  evaporation  went  on,  it  was  much  more  rapid  in  the  cold  velfel,  than  in  the 
open  air,  which  was  fo  much  warmer.  To  determine  this  accurately,  two  lumps  of 
ice,  of  the  fame  weight  and  form,  fhould  have  been  expofed  a given  time,  one  to  the 
air  of  the  velfel,  and  the  other  to  the  air  of  the  room,  and  then  weighed  accurately  ; 
but  having  no  nice  feales,  I was  reduced  to  another  expedient  much  lefs  exaCf.  As 
moifture  is  very  confpicuous  on  mirrors  or  polilhed  furfaces,  1 thought  of  comparing 
one  of  them  which  had  been  moiftened,  and  placed  in  the  cold  velfel,  with  another 
which  had  been  equally  moiftened,  but  placed  in  warmer  air : for  this  purpofe  I 
took  two  razors  highly  polilhed,  and,  after  expofing  them  to  my  breath,  fo  that 
each  was  equally  dull,  I placed  one  of  them  in  the  cold  velfel,  and  at  the  fame  time 
held  the  other  in  air  of  34*.  In  feveral  inftances  the  razor  in  the  cold  air  loft  its 
moifture  fooneft,  and  in  fome  other  inftances,  both  of  them  loft  their  moifture  fo 
quickly,  that  it  was  difficult  to  compare  them. 

I refrain,  however,  from  drawing  a conclufion  from  thefe  refults,  becaufe  when  the 
lame  razors  were  expofed  to  my  breath,  and  then  placed,  both  of  them  in  air  of  34*, 
one  loft  its  moifture  in  lefs  time  than  the  other.  Although  this  circumftance  lelfened 
my  confidence  in  the  refult  of  thelaft  experiments,  it  may  be  explained  upon  the  fame 
principles  which  explain  the  others:  in  the  mean  time  it  is  certain,  that  when  both 
razors,  after  being  cooled  to  o°,  were  moiftened  with  my  breath,  and  in  that  fituation 
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expofed,  one  to  the  open  air  of  340,  and  the  other  to  the  air  of  the  cold  veffel,  that 
which  was  in  the  veffel  loft  its  moifture,  while  that  in  the  open  room  appeared  to  receive 
additional  moifture  from  the  air  around  it. 

That  evaporation  continues  when  the  air  is  below  32,  has  been  long  known  ; but 
from  the  above  experiments  it  would  appear,  that  it  goes  on  fafter  in  a cold  veffel 
than  in  the  air  of  the  room.  This  may  probably  be  explained  as  follows.  Water  eva- 
porates by  three  proceffes  : 1 . When  expofed  to  air  of  its  own  temperature,  or  warmer, 
it  diminifhes  infenfibly.  2.  If  its  heat  be  in  a certain  degree  above  that  of  the  air,  a 
vifible  vapour  will  arife  from  it.  3.  When  heated  to  212,  the  motion  called  boiling 
is  produced,  which  confifts  in  the  afcent  of  globules  of  elaftic  vapour,  which,  on 
efcaping  from  the  water  into  the  air,  yield  a vifible  inelaftic  vapour,  orfmoke.  The 
evaporation,  produced  by  the  immerfing  moift  bodies  or  ice  in  cold. air,  refembles  the 
fecond  of  thefe  proceffes.  The  fmoking  of  water  has  by  M.  De  Luc  been  afcribed  to 
the  paffage  of  heat  or  fire  from  the  moift  body  to  the  furrounding  air,  carrying  with  it 
fome  water  diffolved  in  it.  This  hypothefis  is  rendered  probable  by  the  following 
faffs,  which  occurred  during  the  above  experiments. 

1.  The  ice  frnoked  for  a few  minutes  only,  after  it  was  dropped  into  the  cold  air. 

2.  The  fecond  tumbler,  which  was  inverted  over  the  ice,  continued  perfectly  free 
from  any  moifture  or  froft,  although  the  firft  was  lined  with  it. 

3.  If  one  of  the  razors,  when  placed  in  the  cold  veffel,  was  encrufted  with  a fmall 
quantity  of  ice  or  moifture,  this  moifture  would  foon  difappear ; but  if  it  was  in  large 
quantity,  a part  only  would  difappear,  and  the  remainder  continue  unchanged,  al- 
though the  razor  was  kept  a long  time  in  the  cold  veffel. 

Now  it  is  probable,  that  in  the  firft  and  fecond  of  thefe  inftances,  the  evaporation 
commenced  as  foon  as  the  heat  began  to  flow  from  the  ice  to  the  air,  and  ceafed  as  foon 
as  the  ice  was  reduced  to  the  temperature  of  the  air,  or  as  foon  as  the  motion  of  the 
heat  ceafed. 

The  fame,  I believe,  happened  to  the  ice  on  the  razor,  but  the  razor  being  a fmall 
body  could  have  contained  but  little  heat,  of  courfe  therefore  the  evaporation  from  it 
muft  have  ceafed  before  much  ice  could  have  been  removed. 

Several  faffs  may  be  explained  by  this  principle.  Thus  Crantz,  in  his  account  of 
Greenland,  fays,  that  when  the  cold  is  very  intenfe,  the  fea  reeks  like  an  oven,  and 
that  this  fmoke  is  by  the  inhabitants  called  frojl-fmoke.  This  explanation  will  alfo  be- 
come more  probable,  if  it  can  be  made  to  appear,  that  a procefs,  the  reverfe  of  evapo- 
ration, depends  upon  a contrary  principle.  This  is,  the  colleftion  of  moifture  upon 
the  furfaces  of  cold  bodies  expofed  to  warm  air,  which  Dr.  Franklin  explains  upon  the 
fuppofition,  that  the  water  in  the  atmofphere  is  combined  with  heat,  and  is  collefted 
on  the  cold  furface  in  confequence  of  the  paffage  of  this  heat  into  the  cold  body.  The 
following  experiment  confirms  this  idea,  by  proving  its  converfe  ; that  is,  that  when 
a body  is  not  in  a condition  to  receive  heat  from  the  atmofphere,  no  moifture  can  col- 
lect upon  it.  A mirror  breathed  upon  when  below  98,  or  animal  heat,  is  at  once  co- 
vered with  a mift ; but  on  heating  one  a little  above  98,  not  the  leaft  moifture  could  be 
fixed  upon  it,  though  applied  clofe  to  the  mouth,  and  breathed  upon  frequently. 
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XVI.  Pojifcriptto  Mr.  Barton’j  Letter  cn  Population.  < 

A CENSUS  of  all  the  United  States  having  been  publifhed  fince  Mr.  B.’s  firfi  pa- 
per was  written,  the  following  remarks  are  fuggeRed  by  it.  By  the  cenfus,  it  is 
found,  that  the  entire  number  of  free  white  male  inhabitants,  in  all  the  Hates,  col- 
lectively, is,  to  the  number  of  that  defcription  under  fixteen  years  of  age,  in  the  fame, 
as  ioo  of  the  former  to  49.52  of  the  latter : and  it  may  be  prefumed,  that  nearly 
the  fame  ratio  obtains  among  the  females.  It  is  alfo  found,  that  the  number  of  free 
white  male,  to  that  of  the  free  white  female  inhabitants,  in  all  the  Hates,  colle&ively  (and 
including  therewith,  the  South- WeHern  territory),  is,  as  100  of  the  former  1096.35 
of  the  latter. 

Although  there  are  in  the  United  States  (taking  the  South-WeHern  territory,  like- 
%vife,  into  the  calculation)  nearly  59,000  more  free  white  males  than  free  white  fe- 
males; yet  it  appears,  that  the  States  of  Maffachufetts,  Rhode-Ifland,  and  Con-  ' 
neCticut,  contain  nearly  9,000  more  of  the  latter  than  of  the  former.  In  general, 
there  is  the  higheR  proportion  of  females  in  thofe  States,  from  which  there  have  been 
the  greateR  emigrations  ; becaufe  more  men  than  women  migrate  : hence  we  find  the 
higheR  proportions  of  males  in  Kentuckey,  Vermont  and  the  South-WeRern  territory, 
to  which  the  moR  numerous  migrations  have  recently  been  made. 

We  obferve,  alfo,  the  higheR  proportions  of  perfons  under  fixteen  years  of  age,  in 
the  States  of  Kentuckey,  North-Carolina,  Georgia,  South- Carolina,  and  Virginia; 
where  the  population  is  thin,  in  comparifon  with  the  extent  of  territory,  and  where — ■ 
owing  to  the  facility  of  acquiring  lands,  from  which  ample  and  certain  fubfiRence  is 
readily  obtained — people  marry  earlier  in  life,  and  produce  the  more  children. 

The  fame  obfervations  will  apply  to  the  Rate  of  Pennfylvania.  This  Rate  contains 
twenty-one  counties  : the  capital  contains  the  higheR  proportion  of  females  to  males  : 
the  nine  oldeR  counties,  comprehending  the  molt  populouss  part  of  the  Rate,  and  ex- 
cluding the  capital,  have  a lower  proportion  of  females ; the  eight  counties  next  fet- 
tled, in  point  of  time,  give  one  Rill  lower ; and  the  four  counties,  laR  fettled,  give 
the  loweR  proportion  of  all. 

This  order  is  diredlly  inverted,  with  refpeR  to  the  ratio  of  perfons  under  fixteen 
years  of  age,  to  the  intire  number  of  all  ages,  in  thofe  feveral  fe&ions  of  this  Rate ; 
the  four  tranfmontane  counties  containing  the  higheR  proportion  of  males  under  fix- 
teen, and  the  city  of  Philadelphia  having  the  loweR. 


XVII.  New  Notation  of  Mufic.  By  Mr.  R.  Patterson. 

THE  purpofe  of  this  writer’s  propofal  is  to  make  the  common  printing  types  fervc 
for  mufical  notation,  in  order  to  avoid  the  trouble  and  expence  of  copper-plate 
impreffions  of  mufic  according  to  the  common  method.  His  defign  is  thus  explained. 
In  mufical  founds  two  things  are  to  be  confidered,  tone  and  time.  The  latter,  accord- 
ing to  the  common  notation,  is  denoted  by  peculiar  chara&ers  appropriated  to  the  dif- 
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ferent  lengths  or  intervals  of  the  mufical  founds,  and  the  tones  themfelves  by  lines  and 
fpaces  on  which  the  aforefaid  characters  are  placed.  Muficians  have  been  long  agreed 
to  denominate  thele  lines  and  fpaces  by  the  feven  firfl  letters  of  the  alphabet  : now  if 
the  tones  of  mufical  notes,  inftead  of  being  reprefented  by  lines  and  fpaces,  were  de- 
noted by  the  letters  which  denominate  thefe,  and  their  times  by  the  common  (tops  or 
marks  of  paufe  in  reading,  fubjoined  to  the  letters,  this  notation  of  mufic  would  cer- 
tainly be  as  natural  as  the  common  one,  and  would  moreover  have  this  great  ad- 
vantage, that  mufic  might  then  be  printed  with  the  common  alphabetical  types ; by 
which  means  all  the  inconvenience  and  expence  attending  the  publication  of  mufic,  ac- 
cording to  the  ufual  notation,  would  be  avoided;  a magazine  or  common  newfpaper 
would  then  become  a convenient  vehicle  for  publifhing  the  mod  celebrated  airs  or 
pieces  of  mufic  (which  anyone  might  afterwards,  if  helhould  think  it  neceffary,  priclc 
off  for  himfelf  in  the  common  form)  and  thus  contribute  to  diffufe  a more  general 
knowledge  of  this  ornamental  and  humanizing  fcience. 

To  explain  this  matter  fully.  Let  the  feven  notes,  a,  b,  c,  d,  e,  f,  g,  on  one  of 
which  the  cliff  is  placed,  be  printed  in  fmall  Roman  letters  ; the  feven  notes  next 
above  thefe,  in  fmall  Italics ; the  next  feven,  when  any  of  them  (hall  occur,  in  Italic  ca- 
pitals; and  the  feven  notes  below  the  cliff-o&ave,  in  Roman  capitals.  Thefe  four 
oCtaves,  viz.  A,  B,  C,  D,  E,  F,  G ; a,  b,  c,  d,  e,f,  g;  a,  b,  c , d , e,/,  g;  J,  B , C,  D , 
£,  F,  G ; will  be  more  than  fufficient  to  exprefs  all  the  compafs  of  tone  on  any  parti- 
cular cliff.  The  governing  flats  or  fharps,  which  are  ufually  placed  at  the  beginning  of 
a tune,  when  tranfpofed  from  its  natural  key ; as  alfo  the  cliff,  time,  mood  or  other 
circumftance,  may  be  expreffed  in  words  at  length  after  the  title  of  the  tune.  Acci- 
dental flats,  fharps,  and  naturals,  to  deviate  as  little  as  poflible  from  the  common  no- 
tation, I would  exprefs  as  follows  : the  flat  by  a fmall  b,  placed  before  the  note 
affefted,  and  fet  a little  higher  than  the  other  letters  in  the  line.  This  may  be  done 
either  by  ufing  a letter  of  a fmaller  body  and  fpacing  it  up,  or  by  what  printers  call  a 
fuperior  letter , fuch  as  are  commonly  ufed  for  notes  of  reference.  The  pofition  and 
fize  of  this  b will  fufficiently  diftinguifh  it  from  the  note  of  that  name.  The  afterifm, 
or,  if  it  fhould  be  thought  better,  a fmall  x,  placed  before  the  note,  will  very  well  ex- 
prefs an  accidental  fharp  ; and  the  letter  n,  a natural ; and  though  thefe  characters  for 
fharps  and  naturals  can  never  be  miftaken  for  notes,  yet  for  the  fake  of  uniformity, 
and  to  prevent  all  poflible  embarraffment  in  reading,  I would  place  them  alfo  a little 
higher  than  the  other  letters  in  the  line.  Two  or  more  notes  founded  together,  as  is 
frequent  on  clavicords,  harps  and  other  ilringed  inftruments,  may  be  expreffed  by 
fetting  fuch  notes  one  over  the  other. 

As  for  the  times  of  notes,  which  is  the  fecond  thing  to  be  confidered  in  mufical 
founds,  they  may,  I think,  be  very  naturally  expreffed  by  the  following  marks,  which 
are  ufed  for  a fimilar  purpofein  common  reading. 

Semi  demi-quavers,  which  are  fung  or  played  as  rapidly  as  the  fyllables  of  a word 
are  pronounced,  may  be  expreffed  by  the  hyphen  (which,  in  reading,  only  feparates 
.Syllables)  placed  after  fuch  notes,  (-) 

Semi-quavers,  by  the  comma  (,) 

Quavers,  by  the  femicolon  (;) 

Crotchets, 
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Crotchets,  by  the  colon  (:) 

Minims,  by  the  period  (.) 

And  femi-breves  by  the  m dafh  ( — ) 

A pricked  note  may  be  exprefled,  as  in  common  notation,  by  an  inverted  period 
fet  after  the  mark,  fignifying  the  time  of  the  note. 

When  two  or  more  notes  of  equal  time  come  together  in  the  fame  bar,  the  mark 
of  time  need  only  be  exprefled  after  the  lad  of  fuch  notes,  and  underftood  to  the 
reft  ; and  the  different  fyllables  in  a bar  may,  when  it  is  thought  neceflary,  be  dif- 
tinguifhed  by  interpofing  a fpace  between  fuch  fyllables. 

Refts  will  be  very  well  exprefled  by  the  foregoing  refpedive  marks  of  time  fct 
alone,  or  not  immediately  preceded  by  a note. 

A fingle  bar  may  be  intelligibly  exprefled  by  the  m dafh  fet  fide-wife  acrofe 
the  line.  | 

A double  bar  by  what  printers  call  a parallel,  (f 

A repeat  by  a parallel,  or  the  letter  S,  placed  between  two  colons.  :|[:  :S: 

All  the  common  marks  of  graces  in  mufic  may  be  very  well  exprefled  or  imitated 
by  the  common  printing  types : thus  a trill , by  tr,  fet  above  the  note  ; a beat , by  the 
afterifk  -f,  and  a turn , by  the  letter  S turned  fide-wife  to  and  fet  above  their  re- 
fpedive notes;  a Jlttr,  by  inclofing  the  flurred  notes  in  a parenthefts  ( ) ; jlaccato-notes 
by  a period  or  hyphen  fide-wife,  fet  over,  or  under  fuch  notes ; a paufe,  by  a paren- 
thefis  and  period  together,  fet  fide-wife,  over  the  note  'T  ; diminutivesy  or  notes  of 
tranfition,  as  they  are  not  counted  in  the  time  of  the  bar,  will  be  very  naturally  ex- 
prefled by  enclosing  fuch  notes  in  a parathefis.  [ 3 

When  three  notes  are  reduced  to  the  time  of  two,  or  fix  to  the  time  of  four,  the 
figure  3 or  6 may  be  refpedively  fet  above  fuch  notes,  as  in  the  common  notation. 

AH  terms  of  execution  or  expreflion,  as  adagio,  andante,  piano,  forte,  See.  and 
figures  marking  the  chords  in  thorough  bafs,  may  be  alfo  exprefled  as  in  the  common, 
notation. 


XVIII.  Obfervations  on  the  Theory  of  Water  Mills , by  W.  Waring.  Read  June 

z5>  I792* 

THREE  different  velocities  are  to  be  confidered,  when  a ftream  of  water  im- 
pinges againft  a wheel  in  motion,  ift.  The  abfolute  velocity  of  the  water.  2d. 
The  abfolute  velocity  of  the  wheel.  3d.  The  relative  velocity  of  the  water  to  that 
of  the  wheel,  or  the  difference  of  the  abfolute  velocities. 

Now,  writers  in  general,  on  the  theory  of  mills,  fuppofe,  that  the  force  of  the  water 
againft  the  wheel  is  in  the  duplicate  ratio  of  the  relative  velocity  ; whereas,  the  ftream 
being  invariable,  and  the  wheel  in  motion,  the  force  is  only  in  the  Ample  direct  pro- 
portion of  that  velocity.  For,  the  number  of  particles  ading  on  one  of  the  planes 
in  a given  time,  and  the  momentum  of  each  particle  being  refpedively  as  the  relative 
velocity,  the  force,  according  to  the  common  theory,  muft  be  in  the  duplicate  ratio  of 
their  relative  velocity  with  refped  to  this  fingle  plane  : but  the  number  of  planes 
aded  on  in  a given  time  is  as  the  velocity  of  the  wheel,  or  inverfely  as  the  relative 
2 velocity. 
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velocity,  therefore  the  moving  force  of  the  wheel  rauft  be  in  the  Ample  direCt  ratio 
of  the  relative  velocity.  Or  by  another  proof,  whatever  is  the  velocity  of  the  wheel, 
the  fame  number  of  particles  muft  ftrike  it  fomewhere  or  other  in  a given  time  ; con- 
fequently  the  variation  of  force  is  only  on  account  of  the  varied  impingent  velocity  of 
the  particles,  occafioned  by  a change  of  motion  in  the  wheel,  that  is,  the  momentum 
is  as  the  relative  velocity. 

The  importance  of  this  correction  may  be  feen  in  the  following  inftances. 

To  produce  the  greateft  pofiible  effeCt,  the  velocity  of  the  wheel  muft  be  half  the 
velocity  of  the  ftream.  Let  V be  the  velocity,  M the  momentum  of  the  fluid,  v the 
velocity,  P the  power  of  the  wheel.  Then  V — v — the  relative  velocity,  and  V : 

V — v ; ; M : ~ X V — v = P,  and  Vv  = ^ X \v  — v*  = maximum  .*.  Vv 

— ivv  = o v = 4 V.  According  to  the  common  theory  ti  = j V.  Mr. 
Smeaton  (Phil.  Tranf.  for  1776,  p.  457),  though  not  acquainted  with  the  true  theory, 
was  aware  of  the  miftake  in  the  common  mode  ; for  he  fays,  that  “ the  maximum  lies 
««  much  nearer  one  half  than  one  third,  one  half  feeming  to  be  the  true  maximum, 
“ if  nothing  were  loft  by  the  refiftance  of  the  air,  the  fcattering  of  the  water  carried 
<c  up  by  the  wheel,  &c.” 

. Let  M {'plate  5, fig*  3)  be  the  momentum,  V the  velocity  of  the  fluid  at  I,  the  place 
of  impact  IS  = R,  DS  =r  the  radius  of  the  fmall  wheel  on  the  fame  (haft,  W the 
weight  or  refiftance  to  be  overcome  at  D,  and  F the  force  neceflary  to  move  the  wheel 
without  the  weight,  required  the  velocity  x of  the  wheel. 

V : V — x : : M : MX  = aCting  force  at  I in  the  direction  KI,  and  R : 

tTT  ^ ^ ^7 

r : : W :~  = power  at  I to  counterpoife  the  weight  W -g-  -f-  F = refiftance  to 
the  ftream  at  I .*.  M x ^ — F = accelerating  force  of  the  machine. 


which,  when  the  motion  becomes  uniform,  is  evan  efcent,  or  = o .*.  M x 


rW 

TT 


^ntr  TJ*  p ^ 

+ F x = V x 1 — L_.  __  __  or.  rejecting  the  force  F,  x = V x 1 — But 

by  the  common  theory x =■  V X 1 — which  is  too  little  by  Vv/^  — V 

rW 

JvfR*  * 

To  find  W fuch  as  juft  to  admit  of  that  velocity,  which  would  produce  the  greateft 

r w F - M F 

effeCt,  fubftitute  4 V for  its  equivalent  x,  and|-V=V  x 1 — — M ***  ^ = ~ — 7 

X R,  or  ^ F = o,  W = ^-R  ; by  the  common  theory  W=^^,  making  an  error 
_ Alfo  r = *M~F  X R or  F = o,  r = but  by  the  common  theory  r 

i8r  “ W ^ W 

_ 4 MR 
~ 9W  ’ 


XIX.  4T- 


OBSERVATIONS  OF  A LUNAR  ECLIPSE. 


n3 


XIX.  Agronomical  Obfervations^  communicated  by  David  Rittenhouse. 

Obfervations  of  a Lunar  Eclipfe , Nov.  2,  1789,  at  the  Univerfity  of  William  and  Mary , 

by  the  Rev.  Dr.  James  Madison. 


NOV.  2d.  A mean  of  the  correfponding  altitudes  taken  this  day,  made  the  clock 
if,  1 ff  flower  than  apparent  time;  to  which  being  added  for  change  of 
declination  in  the  half  interval,  hence  the  clock  was  flow  of  the  fun,  if  2,6'  30 


Obfervations  of  the  Lunar  Eclipfe* 


Penumbra  — thought  to  touch  the  D at 
Eclipfe  begins  - 

Tycho  begins  to  immerge 
Wholly  immerged  - - - 

Shadow  reaches  mare  nedtaris 
Tycho  begins  to  emerge  r * 

Wholly  emerged  r * 

End  of  the  eclipfe.  - ■ 

Thefe  obfervations  were  made  with  an  achromatic  telefcope,  magnifying  about  60. 
— The  immerfion  and  emerfion  of  Tycho  were  particularly  noted,  as  thofe  times  may 
be  more  accurately  afcertained,  than  either  the  beginning  or  end  of  a lunar  eclipfe — 
The  weather  was  remarkably  favourable  for  aftronomical  obfervations. 


App, 

H. 

6 

6 

6 

6 

7 

7 

8 

8 


Time. 

/' 


8 

21 

38 

43 

34 

57 

1 

3° 


46 


45 


44 

26 


Obfervations  of  the  Tranfit  of  Mercury,  Nov.  5. 

The  1 ft  internal  contact  was  nor  feen.  When  I firlt  difeovered  $ , he  was  fome- 
vvhat  advanced  upon  the  fun’s  limb,  and  had  an  oval  appearance,  the  longer  axis  di- 
rected towards  the  body  of  the  fun. — But  at  8h.  f.  iov  the  planet  fuddenly  alfumed 
a round  figure,  and  the  firft. internal  contact  was  accordingly  noted. 

The  2d  internal  contact,  . . - - - 12.  53.  42. 

The  2d  external  contadt  could  not  be  determined  with  any  tolerable  accuracy  on 
account  of  the  remarkable  undulatory  motion  which  appeared  upon  the  fun’s  limb, 
foon  after  the  2d  internal  contact.  Mercury  difappeared  to  me,  at,  i2h  55'  2".  I 
made  ufeof  an  achromatic,  magnifying  about  150. 

Mr.  Andrews,  profeflor  of  mathematics,  with  a refledtor  made  by  Short,  and  with 
a magnifying  power  of  90 — made  the  following  obfervations. 

The  2d  internal  contadt  - - - 12s  5 f 48^ 

2d  external  contadt  - - - 125519 

The  fame  undulatory  appearance  was  not  feen  in  the  refledtor,  and  therefore  the 
2d  exterrfal  contadt  obferved  by  it,  may  be  more  relied  upon — The  times  of  our  ob- 
fervations were  taken  from  the  fame  clock,  but  noted  in  different  rooms — The  day  was 
remarkably  favourable,  being  clear,  and  fufficiently  calm. 

: ; • : By 
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By  D.  Rittenhoufey  at  Philadelphia. 

39°-  57' '•  Ic,//*  Long,  wed  of  Greenwich  5h.  o'.  35''. 

November,  2d,  17 S9.  Moon  eclipfed. 

Beginning  - - 12')  D 

- - 20  J "•  M.  mean  time. 


End  at 
Digits  eclipfed, 


8 20 

4r 


> mean  time. 


Tranfit  of  Mercury,  November  3th,  1789. 

Fir  ft  external  contact  - - 7"  51' 50" 

Internal  - - 7 53  20  . 

Second  internal  contad  - - 12  43  24  ? p 

End  of  the  tran  ft  - - 124543** 

The  undulation  of  the  fun’s  limb  was  fo  great  that  no  micrometer  meafures  could  be 
taken  with  accuracy,  but  the  lead  didance  of  the  centres  feemed  to  be  7V15". 

1790.  Moon  eclipfed. 


A.  M. 


M. 


5 • 
6. 
8. 


12". 

2. 


41  . 

49. 

30. 

37- 

z 

I 


'/ 

9 

16 

25 

55" 

54 


► P.  M.  mean  time. 


} 


P.  M.  mean  time. 


Oftober  az, 

Beginning  at 

Beginning  of  total  darknefs 
End  of  total  darknefs 
End  of  the  eclipfe 

November  6,  1790.  Sun  eclipfed. 

Beginning  at 

End  at  - 

Mayer’s  tables  advance  the  eclipfe  33".  Mafon’s  new  tables  29".  By  Mayer’s  tables 
the  limbs  were  feparated  8V  before  the  end  of  the  eclipfe,  by  Mafon’s  the  eclipfe  was 
dill  remaining  6V.  Mafon  places  the  moon’s  nodes  51''  more  forward,  but  the 
eclipfe  is  bed  reprefented  by  retaining  Mayer’s  place  of  the  node. 

Tranfit  of  Mercury,  obferved  at  Wafhington  College,  November  5th,  1789.  By  the 

Rev.  Dr.  IVilliam  Smith. 

N.  B.  The  clock  was  cleaned  and  fet  a going  P.  M.  November  4th,  its  rate  of 
going,  as  to  mean  time,  uncertain  ; but  at  fun  rife  November  5th,  as  nearly  as  could 
be  guefled,  it  was  about  2.  30"  fader  than  apparent  time. 


External  contatd  - 8.  3.  50" 

Internal  - 8-  5.  o 

Micrometer  meafures  of  neared  limbs. 


A.  M. 

Magnifying  power  95. 


h 

/ 

Inch, 

i6ths. 

20ths.  5ooths.  1 

h 

9- 

19 

= O. 

6. 

l. 

19.  = 6. 

4 

64 

= O. 

9- 

O. 

0.  <=  7. 

57 

10. 

31 

= I. 

0. 

0 . 

0.  = 8. 

50 

53 

= O. 

9- 

I. 

9=8. 

23 

11. 

3* 

= O- 

r- 

0. 

6 = 6. 

17 

12. 

0 

— O. 

5* 

0. 

• 

II 

0 , 

c* 

46 

Second  internal  contact 
Total  egrefs 


} 


12.  55.  10 
32.  56.  35 
Inch.  loths.  20th* 

o’s  diameter  at  12.  15.  ;=  3 6 i = 


Magnifying  power  1 30. 


3 2 14)5 


Annular 


METHOD  OF  FINDING  THE  SUM  OF  THE  SEVERAL  POWERS  OF  THE  SINES.  1 15 


Annular  Eclipfeof  the  Sun,  April  3d,  T791.  Obferved  at  Philadelphia,  by 

D.  Rittenhoufe. 

Beginning  (fun  juft  above  the  horizon)  about  5". 

Ring  formed  nearly,  at  - - 6.  50.  30  [A.  M. 

The  ring  broken  - - 6.  54.  47  Meantime. 

End  of  the  eclipfe  - - 8.  7.  2 _ 

At  the  middle  of  the  eclipfe  the  ring  was  nearly  twice  as  broad  at  the  fouth  fide  as 
at  the  north  fide. 


XX.  Method  of  finding  the  Sum  of  the  feveral  Powers  of  the  Sines.  By  Dr.  Rittenhouse. 

MAKE  a fraction,  whofe  denominator  is  the  index  of  the  given  power,  and  its  nu- 
merator the  fame  index,  diminifhed  by  unity,  and  multiplied  by  the  fquare  of 
the  radius  : by  this  fraction  multiply  the  fum  of  the  next  but  one  lower  power,  and 
we  have  the  fum  of  the  given  power. 

Thus  ift,  the  fum  of  the  fir  ft  power  of  the  fines  is  = rr, 
or  the  fquare  of  the  radius 

2d,  fum  of  the  2d  power  or  fquares  is  = 4 rr  X by 
the  arch  of  90°. 

3d,  fum  of  the  3d  power  or  cubes  is  -§-  rr  of  the  ift  or' 


By  Demonftration. 


— 2 r4 


4th,  fum  of  4th  powers  is  = -J-  rr  of  the  2d  or  = -f-r4.  X 
by  the  arch  of  90°. 

5th,  fum  of  5th  powers  is  = 411*  of  the  3d,  or  = f5r6.  j 
6th,  fum  of  6th  powers  is  = 4rr  of  the  fourth  or  = l 

J 


By  Infinite  Series. 


TF 


r6’  x by  arch  of  90°. 


7th,  fum  of  7th  powers  is  =*rr  ofihe  jth,  or=  i|r*.  1 B , L of  c 

= -J-rr  of  the  6th.  or  = > ' 


8th,  fum  of  8th  powers  is  = -j-rr  of  the  6th,  or  = > 
AVr*.  x by  the  arch  of  90°.  J 

&c.  &c. 


nuation. 


A demonftration  of  the  third  and  fubfequent  cafes  is  requefted,  and  the  writer  was 
led  to  inveftigate  this  method  by  the  difcovery  of  a very  elegant  theorem  for  determin- 
ing the  times  of  vibration  of  a pendulum,  in  given  arches  of  a circle,  which  required 
the  folution  of  this  problem. 

XXI.  Index  Flora  Lancaflrienfis,  duff  ore  Henrico  Muhlenberg,  D.  D. 

THIS  is  a catalogue  of  the  plants  growing  wild  or  cultivated,  in  or  near  Lan- 
cafter,  in  Pennfylvania,  difpofed  according  to  the  Linnean  fyftem.  The  num- 
ber of  Genera  noted  is  454. 


XXII .  Invefligation  of  the  Power  of  Dr.  Barker’s  Mill , as  improved  by  James  Rumsey, 
with  a Defcription  of  the  Mill.  By  W.  Waring.  Read  Sept.  21,  1792. 

INTO  the  tube  R T (plate  5,  fig.  4)  the  water  is  conveyed  by  a pipe,  from  the 
head  H through  N.  C.,  and  by  puffing  off  at  the  apertures  m,  n,  on  contrary  fides, 
a rotation  is  made  round  the  axis  PX,  which  turns  the  upper  millftone  M. 

Vol.IJ.  PartI.  P Let 
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Let  e = area  of  the  water’s  paflage  at  N, 

h = the  perpendicular  height  of  H above  N. 
u = the  perpendicular  depth  of  any  part  of  the  pipe  below  H. 
x = the  area  at  the  depth  u. 

x : e : : h ; u x = e ~ .*.  the  pipe  muft  widen  towards 

the  head  H in  the  proportion  of  i : and  if  x is  lefs  than  e>/  "u 

water  will  be  obftrutfted  in  its  paflage. 

Let  a = area  of  either  aperture. 

h = height  of  the  water  above  the  centres  of  the  apertures,  in  feet, 
w = 62,5  lb.  avoirdupois  = weight  of  a cubic  foot  of  water — To  find 
I the  force  with  which  the  machine  begins  to  move. 

Previous  to  the  opening  of  the  apertures,  there  is  not  any  motion,  becaufe  the 
action  againft  each  fide  is  the  fame,  therefore  the  prefTure  againft  the  part  m to  be 
removed,  is  equal  to  that  oppofed  to  the  fame  area  ein  theoppofite  direction  : m being 
opened,  its  rea&ion  ceafes,  and  the  equal  impulfe  remaining  on  the  contrary  fide  e 
— ahw  is  the  force  required  for  each  arm  .*.  I = ahwa. 

Let  x = diftance  of  any  point  in  the  radius  from  the  centre  of  motion, 
r = length  of  the  arm. 
t = time  of  a revolution  in  feconds. 

w a x = the  weight  of  the  evanefcent  quantity  of  water  palling  through  the  tube 
at  right  angles  to  its  dire&ion,  and  by  the  do&rine  of  central  forces  tz  : i,228x  : : 

awx  : 1’22^-—  = the  centrifugal  force  at  x feet  from  the  centre  of  motion,  or  the 

fluxion  of  the  centrifugal  force  of  the  quantity  palling  through  either  arm  at  any  time 

76,7s  = central  force  of  the  water  in  both  arms. 

A particle  P (plate  5,  fig.  5.)  moving  uniformly  in  C A,  which  moves  uniformly  from 
A to  B,  defcribes  the  common  fpiral  of  Archimedes,  and  the  velocities  in  P and  Q_ 
are  as  the  radii  CP,  CQ^,  as  are  alfo  the  times  of  moving  from  C to  P,  Q^.  The 
particle  P being  therefore  uniformly  accelerated  in  the  direction  Pn,  its  rea&ion  againft 
the  moving  line  C A,  muft  be  the  fame  in  every  point  from  C to  A,  and  the  middle  point 
of  the  radius  is  to  be  confidered  as  the  centre  of  refiftance. 

Let  x = CP,  v = vel.  of  P per  fecond  in  direction  CA,  c = 3,1416. 

Then  the  moving  plane  or  particle  P = ax  and  its  weight  vv  ax,  its  velocity  — ^ 
and  the  time  of  palling  from  C to  P = ~ : the  accelerating  force  to  communicate 
this  velocity  in  the  time  ~ =?  ^7*  = the  fluxion  of  the  inertia,  whofe  fluent,  when  x 


becomes  r,  = 12,21 2,avr  — therefiftance  to  either  arm, fuppofed accumulated  ati-r  from 

the  centre  of  motion,  and  confequently  equal  to  the  effetft  at  both  apertures,  when  re- 
duced to  their  diftance. 

The  velocity  of  the  water  through  the  apertures  at  the  beginning  of  rotation  is 
64  h 2 wah  : 64b  ::  2 awh  ; 64b  -f  = the  fquare  of  the 


augmented  velocity. 


By 
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r— -r  ■6l\r'L 


By  fubftituting  8 (h  + 

4.  .614)=  the  inertia,  and  as  the  central  force  76,^g.r„ ; 


) for  v,  it  becomes  2 'h!2*2l  x J 

+ *614)  • • 


1.638A/3 


)j  in  this  proportion  is  the  power  gained 


1 : 1,28  v/  + .614  = ^ (i  + 

by  centrifrugal  force  to  obftruftion  cccafioned  by  the  inertia ; therefore  the  longer  the 
arms,  the  lefs  the  fall  of  water,  and  the  greater  the  velocity  of  rotation  are,  the  nearer 
do  thefe  forces  approach  the  ratio  of  equality. 

The  centrifugal  force  fliould  not  exceed  the  gravity  of  the  rotating  water,  or  this 
water  would  be  drawn  into  the  tube  falter  than  the  natural  fupply  at  its  entrance,  by 
the  velocity  proper  to  that  depth  ; confequendy  mull  lofe  the  prelfure  of  the  column 
above  it : nor  fliould  the  velocity  of  the  apertures  be  greater  than  half  that  of 
the  water  through  them  ; for  the  apertures  being  ftill  adapted  to  the  velocity, 
the  effluent  quantity  or  number  of  afting  particles  is  as  the  time ; confequently  the  mo- 
mentum is  in  the  Ample  ratio  of  the  relative  velocity  as  before  demonftrated  for  the 
underfliot  wheel  : hence,  the  greateft  effect  will  be  produced  when  the  central  force  = 

and  the  velocity  of  the  apertures  = f that  of  the  water ; that  is,  7<5,7J-a>  sr. 


gravity, 


2 w a r 


and, 
h = 


2 cr 
t 


= 4 h + r.  from  which  equations  we  have  the  following. 


Viz. 


h = 3r  = 5t  q 

r = 1. 63d  = 4h  l n 
t = v.6iqr  = vd  hj 


early,  where  we  find,  h,  r,  and  t*,  about  the  conllant 
ratio  of  5,  3 and  1. 


Let  6 1 4 r zz  f and  yr  =h  and  the  expreffion  y/  ( 1 + —pi — ) = \/ 1 -f-  3 = 2;  and 
the  refiftance  of  inertia  is  double  the  central  force,  which  is  12  ^ar,  and  taken  from  the 
impelling  force  leaves  62,5  ( ah  + r)  — 125*^  = 62,5  a x h — r = 41  i ah  avoirdu- 
pois lb  (if  r = \h)  — the  real  moving  force  at  the  diftance  of  the  centres  of  the  aper 
tures  from  the  centre  of  motion. 

Let  A = area  of  a fedion  perpendicular  to  the  direction  of  its  motion,  V = its  ve- 
locity per  fecond,  both  in  feet,  then  AV  = 8 a\/ h — cubic  feet  = quantity 

AV 

of  water  emitted  per  fecond,  and  a = — the  area  proper  for  one  of  the  aper- 
tures. 

Hence  are  deduced  the  following  eafy  practical  rules : 

1.  Make  the  arm  of  the  rotatory  tube,  from  the  centre  of  motion  to  the  centre  of 
the  aperture,  of  any  convenient  length,  not  lefs  than  4 of  the  perpendicular  height  of 
the  water’s  furface  above  thefe  centres. 

2.  Multiply  the  length  of  the  arm,  in  feet,  by  .614,  and  take  the  fquare  root  of 
the  product  for  the  proper  time  of  a revolution  in  feconds,  and  adapt  the  other  parts  of 
the  machinery  to  this  velocity ; or, 

3.  If  the  time  of  a revolution  be  given,  then,  multiply  the  fquare  of  this  time  by 
1.63  for  the  proportional  length  of  the  arm. 

P 2 4.  Mul* 
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4*  Multiply  together  the  breadth,  depth,  and  velocity  per  fecond  of  the  race,  and 
divide  the  laft  produd  by  18,47  times  the  fquare  root  of  the  height,  for  the  area  of 
either  aperture. 

5.  Multiply  the  area  of  either  aperture  by  the  height  of  the  head  of  water,  and  the 
produd  by  41  ^ (or  by  40  on  common  occafions)  for  the  moving  force,  eftimated  at 
the  centres  of  the  apertures  in  pounds  avoirdupois. 

6.  The  power  and  velocity  at  the  apertures  may  be  eafily  reduced  to  any  part  of  the 
machinery  by  the  common  rules  of  mechanics. 


XXIII.  A Thermometrical  Journal  of  the  Atmefphere  and  Sea , on  a Voyage  to  and  front 
Oporto , with  Explanatory  Ohfervations  thereon. 

THIS  journal  was  kept  by  Captain  Billings,  of  Philadelphia,  and  the  remarks  upon 
it  are  by  Mr.  Jonathan  Williams,  author  of  the  paper  on  the  fame  fubjed. 
No.  X.  of  this  volume.  The  following  are  the  moft  important. 

By  thefe  journals  it  appears,  that  in  June  1791  the  water  on  the  coaft  was  at  the 
temperature  of  6 1*  by  Fahrenheit,  and  in  the  Gulph  ftream  at  7 70.  By  my  journals 
it  will  be  found,  that  in  November  1789  the  water  on  the  coaft  was  at  470,  and  in  the 
Gulph  ftream,  at  70°,  viz. 


By  Capt.  Billings,  1791, 
June,  coaft  — 61 

Do.  ftream  * — 77 

Do.  ftream  warmer  16 


By  my  experiments,  1789, 
November,  coaft  47 

Do.  ftream  70 


Do.  ftream  warmer 


23 


Differ,  between  June 
and  November. 

I4°* 

7 


Hence  it  may  be  concluded,  that,  although  this  difference  of  heat  is  more  remark- 
able in  \yinter  than  in  fummer,  yet  it  is  fufficient  at  all  times  to  guide  navigators,  fo 
as  to  take  the  benefit  of  its  current  in  going  from,  and  to  avoid  its  oppofition  in  com- 
ing to,  America.  In  the  latter  cafe,  it  has  this  additional  convenience,  in  corred- 
ing  a reckoning ; for,  if  a navigator  can,  by  this  means,  know  the  moment  he  is 
within  the  ftream,  he  knows  at  the  fame  moment  his  relative  fituation  as  to  the  coaft; 
and  if  by  repeated  experiment  this  mode  of  corredion  fhould  be  found  folid,  it 
amounts,  in  effed,  to  a certainty  of  the  longitude,  at  the  precife  time  when  it  is  im- 
portant to  be  accurate. 

Captain  Billings’  courfe  being  nearly  along  the  ftream,  he  found  only  fuch  alterar 
tion  in  the  heat  of  the  water  as  may  be  accounted  for  by  the  cooling  of  the  ftream  it- 
felf,  in  its  courfe  to  the  northward,  till  he  came  to  lat.  39.  00.  N.  long.  56.  00.  W. 
(a-breaft  of  the  Banks  of  Newfoundland)  when  the  mercury  fell  io°.  Dodor  Frank- 
lin, in  November  1776,  on  board  of  the  Reprifal,  in  lat.  41.  N.  long.  46.  W.  found 
about  the  fame  difference  ; but  the  Reprifal  had  kept  a courfe  farther  fouth,  and  came 
into  this  cool  water  in  a N.  N.  E.  diredion ; while  Captain  Billings  being  farther 
North,  came  in  an  eafterly  diredion,  and  of  courfe  might  be  as  much  within  the  in- 
fluence of  that  chain  of  banks  which  extends  from  the  long.  43.  W.  along  the  Ame- 
rican coaft,  as  the  Reprifal  was  when  fo  much  farther  to  the  ealtward.  In  November 

1789, 
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1789,  I found  the  fame  difference  in  lat.  40.  N.  long.  49.  W.  after  failing  in  a direc- 
tion about  N.  E.  and  a line  being  drawn  from  the  place  where  Captain  Billings’ 
change  happened,  to  that  where  Doctor  Franklin’s  thermometer  fell  (in  a diredtion 
about  E.  N.  E.)  would  nearly  intdrfedl  the  place  where  I obferved  the  fame  altera- 
tion j this  is  about  the  fweep  of  the  banks,  known  by  frequent  founding,  as  will  be 
found  by  confulting  the  beft  charts.  By  the  coincidence  of  thefe  three  journals,  at 
fo  great  a diftance  of  time,  and  without  any  knowledge  of,  confequently  without  any 
connexion  with  each  other,  this  important  fad:  feems  to  be  eftablifhed.  A navigator- 
may  discover  his  approach  towards  objedls  of  danger , when  he  is  at  fuch  a dijlance  as  to  be 
able  eafily  to  avoid  them , by  attentively  examining  the  temperature  of  the  fea. 

After  having  paffed  the  banks,  Captain  Billings  found  but  little  difference  during 
eighteen  days  fail,  till  he  came  near  the  European  coaft.  The  fame  uniformity  ap- 
pears in  my  journal  on  a voyage  to  England,  page  85  of  this  volume. 

Captain  Bdlings  found  the  water  to  grow  cooler  three  days  before  he  made  the 
land,  and  the  mercury  fell  gradually  from  65  to  60*,  when  the  land  appeared  : this 
was  in  June.  In  November,  I found  on  approaching  the  Englifti  coaft,  a gradual  fall 
from  53  to  48°,  and  then  we  ftruck  foundings.  Here  the  difference  between  the  fea 
and  coaft  water  was  in  both  cafes  the  fame,  though  the  heat  of  both  varied  with  the 
feafon. 

Returning  from  Oporto,  Captain  Billings  marked  his  approach  to,  and  departure 
from  the  Weftern  Iflands,  by  the  changes  of  his  thermometer,  but  in  this  cafe  the  dif- 
ference was  fmall ; becaufe,  owing  to  the  climate  and  fize  of  thefe  iflands,,  the  land' 
cannot  be  fo  cold  as  a northern  continent  naturally  muft  be.  Indeed,  the  ufefulnefs 
of  the  thermometer  feems  to  be  applicable  to  the  more  dangerous  fituations,  and  not 
to  iflands  in  warm  climates.  I fhould  fuppofe,  for  obvious  reafons,  that  the  changes 
would  not  be  great  about  the  iflands  fituated  between  the  tropics.  The  fhore  of 
thefe  iflands  is  generally  bold,  and  the  land  being  very  high,  may  be  feen  at  a 
great  diftance.  The  climate  is  not  fubjecft  to  fogs,  fnow-ftorms,  iflands  of  ice,  long 
nights,  &c.  fo  that,  except  hurricanes  (which  are  more  fatal  to  fhips  in  port  than  at 
fea),  there  feems  to  be  but  little  danger  in  fuch  navigation. 

After  leaving  the  Weftern  Iflands,  Captain  Billings  fleered  to  the  weft  ward,  being 
in  nearly  the  fame  latitude  on  the  30th  (370  470  N.),  that  he  was  on  the  17th  of  Au- 
guft  (37°  530  N.)  : but  during  the  intermec  ate  time  he  was  driven,  as  winds  pre- 
vailed, in  a zig-zag  courfe,  as  far  north  as  39°  04  N.  and  as  far  fouth  as  36°  26  N. 
It  appears  alfo  during  this  time  that  his  thermometer  varied  from  1“  to  50;  but  it  is  to 
be  remarked,  that  there  is  a medium  in  his  thermometrical  variations  anfwering  to  the 
medium  of  his  latitude.  When  he  was  in  390  04,  the  thermometer  marked  750,  and 
when  in  36°  26,  it  alfo  marked  75°,  but  when  in  38°  12  it  marked  70°.  Now,  con- 
fidering  that  he  had  the  warm  influence  of  the  gulph  ftream  to  the  northward,  and, 
that  the  ocean  water  to  the  fouthward  muft  naturally  be  warmer  than  that  more  north, 
out  of  the  ftream,  there  feems  to  be  a perfect  agreement  between  theory  and  fa<5c  with 
regard  to  the  ufefulnefs  of  the  thermometer,  in  difcovering  the  courfe  of  this  current.. 
The  fame  thing  occurred  in  the  courfe  of  my  paflage  in  the  London  packet  with  Docr- 
tor  Franklin  (fee  vol.  ii.  page  329.,  of  the  Tranfatftions  of  this  fociety),  in  June  1 785. 
The  mean  there  was  73,  while  to  the,  northward  and  fouthward  the  thermometer, 
marked  77.  Returning, 
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Returning  towards  the  coaft  of  America,  Captain  Billings  difcovered  his  pafTage 
acrofs  the  gulph  ftrearn  by  a ludden  fall  in  the  mercury  of  50  from  noon  to  night, 
and  about  50  farther  weft,  by  a further  fall  in  the  fpace  of  eight  hours  run,  he  difco- 
vered the  coaft,  where  he  got  foundings,  before  he  faw  the  land. 


XXIV.  Fir  ft  Memoir  of  Obferuations  on  the  Plants  denominated  Cryptogamick.  By 

M.  De  Beauvois. 

THIS  paper  is  introduced  by  fome  obfervations  in  favour  of  the  univerfality  of  fex- 
ual  regeneration,  even  in  thofe  clafles  of  nature  in  which  it  has  been  doubted  or 
denied.  The  writer  then,  proceeding  to  a particular  confideration  of  the  tribe  of 
moJJeSy  notices  thofe  organs  in  them,  which  by  analogy  may  be  confidered  as  bloffoms. 
The  two  queftions  to  be  decided  refpedling  thefe,  are,  whether  thefe  parts  are  in  fa£t 
their  fexual  organs  ; and  what  are  the  ufe  and  nature  of  each  in  regard  to  thefunftions 
attributed  to  them.  He  begins  the  folution  of  thefe  queftions  by  a defcription  of  the 
parts,  illuftrated  by  figures. 

Explanation  of  Plate  V. 

I.  The  calyx  (perichoetium)  of  only  one  piece,  at  A.  A thread  fhut  up  in  the  tube, 
the  bottom  of  the  tube.  B.  The  tube  opened. 

2.  The  fame  of  many  pieces,  or  folioles.  C.  The  calyx. 

3.  The  flower  of  the  Fontinalis,  furoundedby  the  ca-  D.  The  flower  opened. 

lycine  folioles.  E.  The  capfule  torn  off,  after  maturity. 

4.  The  cawl  (calyptra)  of  the  Bryum  cxtinctorium  of  F.  The  apophyfis. 

Linnaeus. 

5.  Another  fpecies  of  cawl,  which  is  more  common.  16.  The  corolla  of  the  Hypnum  velutinum  (Linn.) 

6.  The  hairy  cawl  of  the  Polytricum.  opened  after  theefcape  of  the  pollen. 

7.  The  complete  flower  of  the  Hypnum.  A.  The  pollen,  or  fecundating  powder. 

8.  The  fame  in  the  Mnium  Polytrichoides  (Linn.),  the  B.  The  capfule,  furrounded  with  the  fecundating. 

cawl  of  which  is  hairy.  powder. 

9.  A very  fmall  tubular  corolla,  the  opercule  of  which  C.  The  calyx, 
is  obtufe.  Sphagnum. 

10.  A corolla,  of  which  the  opercule  is  conic.  Hyp-  17.  The  corolla  of  the  Hypnum  at  the  moment  of  fe- 
num,  Bryum , &c.  cundation. 

1 1.  A corolla,  of  which  the  opercule  is  pointed.  A.  The  interior  cills. 

Bryum,  Mnium.  B.  The  exterior  cills. 

1 2.  A corolla,  the  opercule  of  which  is  in  the  form  of 

a chapiter,  flattened  at  thebafe.  Polytrichum.  18.  An  horizontal  portion  of  the  urn,  feen  with  the 

1 3 .  A corolla,  the  opercule  of  which  is  in  the  form  of  microfcope. 

a chapiter,  rounded  at  the  bafe.  Bryum.  A.  The  epidermis. 

14.  The  corolla,  flalk,  leaves  and  root  of  th z Phaf-  B.  The  fecundating  powder. 

cum.  C.  The  capfule  and  feeds. 

15.  The  corolla  of  the  Polytrichum  commune , opened 
after  its  explofion. 

Of  the  Mojfes. 

The  frtidification  of  thefe  vegetables,  commonly  known  by  the  name  of  anthera , or 
urn,  is  uniform  and  conftant  in  all  the  family.  It  has  the  (hape  of  a little  club,  more 
or  lefs  elongated  (See  Fig.  3.  7.  14.). 


It 
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The  Perichatium. 


It  is  compofed 

f of  a fingle  piece  in  the  form  of  a tube,  in  the  Bryum , the  Mnium , 
J and  Polytricim  (Fig.  1.  8A.  Fig.  15.  C.):  of  feveral  pieces, 
j or  foliola,  more  or  Jefs  imbricated,  as  in  the  Hypnum  and  the 
yFontinalis  (Fig  3.  7.  16.  C.). 

A Anthera  *n  t^ie  Pbajcum  and  the  Fontinalis  (Fig.  3.  14.):  {landing 

TT  * < upon  a filament  of  different  lengths  in  the  Bryum,  the  Hypnum , the  Po- 
°r  rn*  ( lytricum,  the  Splachnum , and  the  Mnium  (Fig.  7.  13.). 

The  urn,  before  its  maturity,  is  compofed 

n , , fmore  or  lefs  tubulated  in  almofl  every  one  (Fig.  9.  13.);  and  in 
an  percu  um , J ^ form  Qf  a chapter  of  a column  in  the  Polytricum , and  fome 
or Opereule : [fpeCiesof  the  Bryum  (Fig.  12.  13.). 

{It  is  fmooth,  and  more  or  lefs  tranfparent  in  the  greater  part  (Fig. 
4,  5,  7.)  : hairy  and  coloured  in  the  Polytricum,  and  in  the 
Mnium  Polylrichoides  (Fig.  6.  8.).  There  is  none  in  the  Sphag- 
num, and  it  is  very  caducous  in  the  Phajcum. 

When  thefe  parts  are  ripe,  the  opereule  and  calyptra  fall  off;  then  the  urn  appears 
mutilated  at  its  extremity,  and  the  orifice,  or  opening,  is  either  naked,  or  covered  with 
cilia. 

The  writer  having  paid  particular  attention  to  the  moffes  in  their  different  dates  and 
periods,  he  gives  the  following  refult: 

I found  that  what  the  natural  ids  have  confidered  as  a thread,  or  filament,  fupporting 
the  urn,  is,  in  faft,  areal  tube,  continued  to  the  urn,  which  is  a part,  and  the  end, 
of  it.  I denominated  the  whole  a corolla.  This  tube  being  carefully  opened  with  a 
very  fharp  penknife,  difeovers  a white  tranfparent  filament,  extending  itfelf  to  the 
urn  (Fig.  15.  A.).  The  urn  being  opened,  in  like  manner,  when  fully  ripe,  is 
found  to  contain  the  fragments  of  the  dilacerated  capfule  (Fig.  1 5.  E.).  Thefe  frag- 
ments are  of  the  fame  colour  and  nature  as  the  filament  contained  in  the  tube. 

After  having  difeovered  thefe  veftiges  of  an  unknown  organization,  I was  defirous 
of  obferving  the  fame  in  the  urn  before  the  emifiion  of  the  pollen.  I made  choice  of 
the  Polytricum  commune  of  Linnteus,  as  being  larger  and  more  proper  for  my  obferva- 
tions.  I took  off  the  opereule,  without  injuring  the  other  parrs,  and,  for  this  purpofe, 
I always  preferred  a bloffom  almofl  ripe.  I then  opened  the  urn  on  the  fide;  I care- 
fully took  out  the  pollen,  and  by  this  method  I difeovered  an  oval  body,  of  an  her- 
baceous colour,  fituated  in  the  centre.  This  kind  of  capfula,  as  I call  it,  is  flrongly 
fixed  to  the  bottom  of  the  urn,  and  although  I did  not  obferve  it  flicking  to  the  inter- 
nal filament,  I am  much  inclined  to  think  it  is  the  termination  of  it.  At  another  time, 
I cut  off,  horizontally,  a part  of  a ripe  bloffom,  and  expofing  it  to  a magnifying 
glafs,  I difeovered,  1.  the  epidermis  of  the  corolla,  (Fig.  18.  A.) ; 2d.  the  pollen  fur- 
rounding the  capfule  (Fig.  18.  B.);  3d.  fmall  globules  fitting  between  the  fibres  of  a 
kind  of  net,  which  appeared  to  me  to  be  the  feeds,  (Fig.  18.  C.).  Thefe  obfervations 
I have  fuccefiively  repeated  on  all  the  moffes  to  be  found  in  the  neighbourhood  of  Paris, 
and  Lille,  in  Flanders ; and  I obferved,  with  fatisfaclion,  that  every  one,  without 
an  exception,  was  organized  in  the  fame  manner. 

Having  arrived  at  this  important  difeovery,  I determined  to  proceed  farther.  I 
3 examined 
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examined  and  tried  the  yellow  duft  which  furrounds  the  capfule,  and  I became  con- 
vinced, from  its  inflammability,  and  from  the  difficulty  with  which  it  mixed  with 
water,  that  it  was  of  the  fame  nature  with  the  pollen  of  other  vegetables.  It  now  re- 
mained to  prove  that  the  fmall  oval  body  furrounded  by  the  pollen  is  a true  capfule, 
including  the  feeds.  The  obfervation,  which  I had  formerly  made  with  the  niicro- 
fcope,  proved  it,  indeed,  but  not  in  a manner  fufficiently  fatisfaCtory,  as  there  did  not 
appear  to  be  any  diredt  communication  between  the  pollen  and  the  feeds,  which  are 
contained  in  the  capfula.  I had  recourfe,  again,  to  obfervation,  and  I fortunately 
caught  nature,  as  it  were,  in  the  fafit,  and  difcovered  the  ufe  and  operation  of  each  of 
the  parts  of  which  the  urn  of  the  modes  is  compofed.  As  I was,  one  day,  examining 
with  attention  the  Hypnum  velutinum  of  Linnseus,  I endeavoured  gently  to  take  off 
the  opercule  with  my  fingers,  which  was  very  eafily  done,  as  the  bloffom  was  fully 
ripe.  The  opercule  having  fallen  off,  the  cilia  which  detained  it  being  thus  free,  and 
loofened  from  their  former  ffate  of  tenflon,  I was  a witnefs  to  their  curious  manner  of 
operating:  they  were  in  an  almoft  continual  convulsive  agitation,  and  contraction, 
approaching  to,  and  alternately  receding  from,  the  internal  cilia,  which  feemed  tome 
to  open  a little  towards  their  extremity,  at  the  fame  time  that  the  others  contracted  them- 
felves  by  a contrary  motion.  I diftinCtly  obferved  the  pollen  thrown  out  through 
the  fpace  that  opened  between  the  internal  cilia,  near  their  bafis,  as  fall  as  the  ex- 
ternal cilia  fell  back.  Hence,  it  occurred  to  me,  that  the  pofition  and  motion  of 
thefe  various  organs  are  intended  to  reftrain  the  impetuofity  of  the  pollen  : and  if  we 
confider  how  the  pollen  and  feeds  are  difpofed,  it  will  be  eafy  to  conceive  that  the 
former  cannot  come  out  without  meeting  the  latter.  Thus,  nature,  ever  confident 
in  her  productions,  has  formed  thefe  cilia  to  moderate  the  convulfive  emiflion  of  the 
pollen,  and  to  bring  it  into  contaCt  with  the  feeds  before  it  efcapes. 

From  the  preceding  observations,  it  follows,  ift.  That  thefe  plants  are  endued  by  na- 
ture with  the  fame  organs  of  fructification  as  all  others,  to  wit,  a flower.  (Fig.  3.  7.  14.). 

adly.  That  this  flower  has  two  effential  parts,  which  feem  to  be  the  organs  of  ge- 
neration, viz.  a fecundating  pollen,  and  a capfule  containing  the  feeds  (Fig.  15. 
16.  iS.). 

gdly.  That  befides  the  pollen  and  the  feeds,  there  are  other  acceffary  parts,  relative 
and  proportioned  to  the  conftruCtion  of  that  flower,  and  deftined  (Fig.  7.  14.  17.). 

id.  To  preteCt  the  fexual  parts  when  young,  the  cawl  (fig.  4.  8.),  the  opercule 
(fig  9.  14.),  the  cilia  (fig.  17.). 

adly.  To  prevent  the  too  rapid  emiflion  of  the  pollen,  that  thus  the  bufinefsof  ge- 
neration-may be  the  better  accomphfhed,  the  internal  cilia  (Fig.  17.  A.). 

3dly.  To  diminifh  the  effeCt  of  the  impetuofity  of  the  fame  pollen,  by  checking  its 
motion,  and  by  detaining  it  for  a moment  at  the  orifice,  when  the  fecundation  is  per- 
formed. This  is  done  by  the  external  cilia,  by  means  of  their  irritability  and  ofcil- 
latory  motion  (fig.  17.  B.). 

4thly.  It  appears  that  the  urn  is  a bi -fexual  flower,  containing  a capfule  more  or 
lefs  pedunculated,  according  to  the  length  of  the  tube. 

5 tlily.  That  the  fmalleft  modes,  as  well  as  all  other  vegetables,  are  reproduced  by 
their  own  particular  organs ; that  they  obferve  the  general  law  of  all  organized  bodies, 
and  that  they  furnifli  an  additional  proof  of  the  great  axiom,  1 wine  vivumex  ovo. 

c With 


OBSERVATIONS  ON  THE  ANCIENT  WORKS  OF  ART,  &c. 


With  refpedt  to  that  part  denominated  the  Star , the  writer  admits,  that  the  fmal! 
glandular  parts,  included  under  the  foliola  of  the  branches,  certainly  pcflefs  the  faculty 
of  reproduction  ; but  he  cannot  allow  that  they  are  the  only  feed  of  the  modes,  and 
dill  lefs  the  antherte.  Why  may  not  there  be,  as  in  other  vegetables,  fo  in  the  modes, 
femifexual  dowers,  either  male  or  female  ? Why  may  not  the  Polytrichum,  Mnium,  and  • 
Splanchnum , be  polygamous  plants  ? We  know  alfo  that  the  leaves  of  fome  plants,  as 
of  the  Lilium  bulbiferum,  are  furnifhed  with  fmall  bulbous  glands  which  vegetate  in  the 
ground,  though  there  is  a perfedt  procefs  of  fructification  in  the  fame  plants.  Why  may 
not  the  ftar  of  the  modes  be  a fimilar  part  ? Whatever  be  its  ule,  this  will  not  affedt 
the  fyftem  of  an  union  of  fexes  in  the  urn , in  which,  as  in  a true  dower,  feeds  are 
fiuCtified  by  the  emifilon  of  a pollen. 


XXV.  A Letter  from  Major  Jonathan  Heart,  containing  0 hfervations  on  the  Ancient 
JVcrks  of  Art , the  Native  Inhabitants,  &c.  of  the  IVeftern  Country. 

■rpHE  fird;  article  in  this  letter  is  Ancient  Works,  of  which  thofe  at  the  mouth  of 
JL  the  Mufkingum  have  been  defcribed  by  this  writer  in  the  Columbian  Magazine. 
The  works  at  Grave-Creek  are  very  fimilar  to  thefe,  and  continue,  at  intervals,  for  ten 
or  twelve  miles  on  the  banks  of  the  Ohio.  The  Big-grave  in  the  centre  has  been  opened, 
and  found  to  contain  human  bones.  The  works  each  way  confift  of  fquare  and  cir- 
cular redoubts,  ditches,  walls,  and  mounts,  fcattered  over  extenfive  dats.  Tire  com- 
mon mounts,  or  Indian  graves,  are  fcattered  over  the  whole  country,  particularly 
about  the  Ohio,  and  occupy  almoft  every  high  dat  near  a large  dream. 

Travellers  have  met  with,  on  a branch  of  the  Scioto,  called  Paint-Creek,  works 
much  more  confiderable  than  thofe  of  Mufkingum  or  Grave-Creek,  a much  larger 
mount,  a greater  variety  of  walls,  ditches,  and  enclofures,  continuing  for  near  fixty 
miles  along  the  Scioto,  to  its  junction  with  the  Ohio  ; oppofite  to  which,  on  the 
Virginia  fide,  are  extenfive  works.  There  are  alfo  works  of  note,  fimilar  to  thofe  of 
Mufkingum,  on  the  Great  Miami,  about  twenty  miles  from  its  junction  with  the 
Ohio,  and  alfo  on  the  Little  Miami,  at  the  dime  didance  from  it. 

A remarkable  vedige  of  antiquity  has  been  reported  to  the  author,  by  the  Chaftaw 
Indians,  confirmed  by  feveral  whites,  to  exift  on  the  ead  fide  of  a fmall  branch  of  the 
Big-black,  a river  emptying  into  the  Miffilfipi,  in  lat.  33.  It  confifls  of  an  elevation 
of  earth,  about  half  a mile  fquare,  fifteen  or  twenty  feet  high  ; from  the  north-wed 
corner  of  which,  a wall  of  equal  height,  with  a deep  ditch,  extends  for  near  half  a 
mile  to  the  high  lands.  The  fame  perfons  aderr,  that,  on  the  low  grounds  of  the 
Mifiidipj,  which  are  very  fubjedt  to  be  overdowed,  at  a place  called  Bio-Piere,  is  a 
very  large  mount,  encompafled  by  a number  of  fmaller  ones,  in  a perfedt  circle,  at 
equal  didances  from  each  other,  and  at  about  two  hundred  yards  from  the  centre  or 
grand  mount.  All  that  country  is  covered  with  vediges  of  ancient  fettlements. 

Who  thofe  inhabitants  were,  who  have  left  fuch  traces ; from  whence  they  came, 
and  wheie  they  are  now,  are  queries,  to  which  we  never,  perhaps,  can  find  any  other 
than  conjedtural  antwers.  I can  only  give  my  opinion  negatively , that  they  were  not  con- 
ftrudted  by  Ferdinandode  Soto.  He  was  not  on  the  continent  a diffident  time  tocondrudl 
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even  the  works  at  Mufkingum  ; and,  from  every  circutnflance,  it  appears,  that  he  was 
no  farther  north  than  Chattafallai,  a Chickafaw- village,  on  the  Tombigbee- branch  of 
the  Mobile.  2dly.  Thefe  works  were  not  condruCted  by  any  European,  Allan,  or 
African  nation,  fince  the.difcovery  of  America  by  Chridophcr  Columbus : the  date  of 
the  works,  the  trees  growing  on  them,  & c.  point  to  a much  earlier  date.  3dly.  They 
were  not  condruCted  by  the  prefent  Indians,  or  their  predeceffors ; or  fome  traditions 
would  have  remained  as  to  their  ufes,  and  they  would  have  retained  fome  knowledge 
in  condruCiing  fimilar  works.  4 thly.  They  were  not  condruCted  by  a people  who' 
procured  the  neceffaries  of  life  by  hunting:  a number  fufficient  to  carry  on  fuch 
works  never  could  have  fubfifted  in  that  way.  5thly.  I may  venture  to  add,  the 
people  who  condruCted  them  were  not  altogether  in  a date  of  uncivilization  : they 
mud  have  been  under  the  fubordination  of  law,  a drift  and  well  governed  police,  or 
they  could  not  have  been  kept  together  in  fuch  numerous  bodies,  and  made  to  con- 
tribute to  the  carrying  on  fuch  dupendous  works. 

As  to  Jloells  and  petrifactions , the  writer  mentions  oyfter-drells  of  a mondrous  fize,- 
on  the  head  waters  of  the  Mobile,  three  hundred  miles  from  the  fea.  Foffil  fhells  are 
found  in  great  plenty  in  all  parts  of  the  country,  and  petrifactions  are  frequent,  efpe- 
cially  at  the  falls  of  the  Ohio.  Near  the  bottom  of  the  falls  is  a frnall  rocky  ifland, 
overflowed  at  high  water,  remarkable  for  being  the  feat  of  numerous  petrifactions  of 
various  kinds,  which  are  not  found  on  the  oppofite  (bores.  The  Big-^bones,  found  at 
Big-bone- Lick,  are  now  in  many  cabinets.  Many  of  thefe  bones  have  been  met  with* 
to  the  wedward  ; and  the  Indians  fay,  that  the  animal  dill  exids  further  wed. 

The  Natural  Meadows,  or,  as  they  are  called,  Prairies,  cannot  be  accounted  for. 
Some  of  them  have  doubtlefs  emerged  from  the  waters  of  the  Mifliffipi,  once,  pro- 
bably, an  arm  of  the  fea.  Others  feem  to  have  been  drained  lakes.  But  fome  are 
high  lands,  furrounded  by  a woody  country,  much  lower  than  they  are.  There  are 
proofs  that  the  waters  of  the  Miffiffipi,  in  pad  ages,  flowed  feventy  feet  higher  than 
the  prefent1  highed  water-marks.  On  French- Broad-river,  a branch  of  the  Tenaffee,. 
are  perpendicular  rocks,  on  which,  more  than  a hundred  feet  above  the  prefent  high 
water,  are  artificial  characters  of  beads,  birds,  &c.  where  it  would  be  impoflible  to  get 
at  the  fpot,  had  not  the  river  formerly  flowed  fo  much  higher. 

With  refpect  to  the  origin  of  the  inhabitants,  the  Chickafaws  fay,  that  they  came 
from  where  the  fun  fets  in  the  water,  and  were  feven  years  on  their  way,  marching- 
only  one  moon  in  a year,  and  encamping  in  the  fame  place  the  red  of  the  time.  The 
fimilarity  of  their  language  and  that  of  the  ChaCtaws  proves  a common  origin.  Thofe 
of  the  different  tribes  of  the  Six  Nations  are  alfo  very  fimilar  to  each  other  j as  are 
alfo  thofe  of  many  of  the  Wedern  nations,  and  the  Creek-nations  or  Mufcows.  Buc 
thefe  feveral  claffes  of  languages  are  totally  different  from  each  other. 

With  refpeCt  to  the  cujloms , and  manners , and  arts  of  the  ancient  inhabitants,  this 
writer  rather  laments  the  want  of  accurate  inquiries,  than  offers  any  thing  new  of  his 
own  knowledge.  As  to  the  genius  of  the  Indians,  he  thinks  it  not  inferior  to  that  of 
any  other  nation  j and  their  moral  character,  only  that  of  man  modided  by  particular 
circumdances. 
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XXVI.  An  Account  of  feme  of  the  principal  Byes  employed  by  the  North  American  Indians . 

By  Mr.  Hugh  Martin. 

THE  red  dye,  ufed  by  the  Indians,  is  a flender  root  called  by  them  Hau  ta  the  caugh. 

It  is  found  to  be  madder,  which  grows  naturally  in  their  lowfwampy  grounds. 
1 hey  pound  the  roots  in  a mortar,  with  the  addition  of  crab-juice,  and  then  throw  the 
mixture  into  a kettle  of  water,  along  with  the  fubftance  to  be  dyed.  By  this  procefs, 
they  dye  the  white  tails  of  deer,  and  porcupine  quills,  and  can  alio  give  a beautiful  red 
to  vvool. 

Their  orange  colour  is  obtained  from  the  root  of  the  Pocoon , the  outlide  being 
pared  off ; and  alfo  from  the  plant  called  Touch-me-not.  The  colour  is  fixed  by  the 
fame  acid  of  crabs. 

Their  bright  yellow  is  dyed  wich  the  root  of  a plant  growing  fpontaneoufly  in  the 
weftern  woods.  It  is  from  one  to  three  inches  long,  and  half  an  inch  in  diameter, 
befet  with  a number  of  filaments.  The  root  fends  up  a (talk  about  a foot  high,  at 
the  top  of  which  is  one  broad  leaf.  On  the  top  of  the  leaf  grows  a red  berry,  in  fize 
and  fhape  refembling  a rafpberry,  but, of  a deeper  red. 

Their  green  is  made  by  boiling  various  blue  fubflances  in  the  liquor  of  Smooth - 
Hickery  bark,  which  dyes  yellow.  They  dye  their  porcupine  quills  green  by  the  water 
in  which  fhreds  of  green  cloth  have  been  boiled. 

Their  blues  are  well  known  to  be  made  by  Indigo.  It  is  to  be  obferved  that  Woad 
is  the  natural  produce  of  this  country. 

Black  is  dyed  with  Sumach.  The  Indians  alfo  make  a beautiful  black  with  the  bark 
of  the  iVhite-lValnut , and  vegetable  acid. 


XXVII.  An  Account  of  the  beneficial  Effects  of  the  Caffia  Chamber  if  a,  in  recruiting  worn- 
out  Lands , and  in  enriching  fuch  as  are  naturally  poor : together  with  a botanical  Befcrip- 
ticn  of  the  Plant.  By  Br.  James  Greenway,  of  B inwiddie- County , in  Virginia. 

IN  Maryland,  and  on  the  Eaflern- Shore  of  Virginia,  they  have  long  been  in  the 
praftice  of  fowing  a feed,  which  they  call  a bean,  for  the  fake  of  recruiting  their 
worn-out  lands,  and  enriching  fuch  as  are  naturally  poor.  The  belt  information,  that 
I have,  is,  that  they  low  a pint  of  the  bean  with  every  bufhel  of  oats.  The  oats  ripen, 
and  are  cut  in  July,  at  a time  when  the  young  beans  are  fmall,  and  efcape  the  injury 
of  the  feythe.  The  beans  flower  in  Auguft  and  September.  In  Oftober,  the  leaves 
fall  off,  the  feeds  ripen,  and  the  pods  open  with  fuch  elafticity  as  to  lcatter  the  beans 
to  fome  diftance  around.  The  year  following,  the  field  is  cultivated  with  corn;  the 
beans,  which  fprout  early,  are  all  deftroyed  with  the  plough  and  hoe  ; but  the  more  nu- 
merous part,  not  making  their  appearance  above  ground  until  the  corn  is  laid  by, 
fpring  up,  unhurt  by  the  inflruments  of  agriculture,  and  furnifh  feed  for  the  enfuing 
year,  when  the  field  is  again  lowed  in  oats.  The  ground  is,  alternately,  cultivated 
with  corn  and  oats,  annually;  and,  in  the  courfe  of  eight  or  ten  years,  fo  greatly  im- 
proved, that,  without  any  other  manure  than  the  mouldered  leaves  and  ftalks  of  the 
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beans  falling  on  it,  the  produce  will  be  three  barrels*  to  the  acre,  on  fuch  as,  prior  to 
this  management,  would  not  have  produced  more  than  one.  This  is  faid  to  happen 
from  the  quick  mouldering  of  the  leaves  and  ftalks  of  the  bean-plant,  and  its  aptitude 
to  mingle  and  unite  with  the  earth,  without  undergoing  a fermentation.  Thus,  the 
foil  is  yearly  and  gradually  enriched  by  this  Ample  and  eafy  procefs  of  nature, 
without  the  labour  and  expence  of  accumulating  animal  and  vegetable  matters,  to 
undergo  the  tedious  operation  of  fermentation  and  putrefaftion ; by  which  the  dif- 
folution  of  thofe  fubftances  is  brought  about,  and  fitted  for  manure,  in  the  ufuat  way. 
Notwithftanding  this  extraordinary  charader  of  the  Eaftern-Shore-bean,  I am  clearly 
of  opinion,  that  our  common  corn-field-pea  is  far  preferable  to  every  thing  that  I have 
feen  tried  for  this  purpofe.  Every  farmer,  who  leaves  his  pea-vines  on  the  ground, 
and  does  not,  in  the  accuftomed  manner,  pull  them  up  for  fodder,  muft  often  have  ob» 
ferved,  that  they  quickly  moulder  and  fall  to  pieces  ; furnilhing  a covering  to  the 
ground,  which  readily  unites  and  blends  with  it,  in  the  manner  mentioned  of  the  bean. 
If  a piece  of  exhaufted  land,  fufficiently  level  to  prevent  its  wafhing  away  with  the 
rain,  be  annually  cultivated  in  peafe,  leaving  the  ftalks  and  leaves  to  moulder  and 
crumble  to  pieces  upon  it,  the  ground  will  improve  beyond  expectation ; the  crop  of 
peafe  increasing,  every  year,  and  the  foil  becoming  richer  and  richer,  without  any  other 
manure.  I was  told,  by  an  eminent  planter,  that  poor  ground  might,  by  this  manage- 
ment alone,  be  made  rich  enough  to  produce  good  tobacco. 

The  Eaftern  Shore-bean,  fo  called  from  its  being  firft  cultivated  there,  is  found  in* 
all  parts  of  Virginia  and  Carolina,  upon  all  forts  of  lands,  except  too  wet.  It  has  by 
fome  been  miftaken  for  the  common  tare,  or  partridge  pea,  to  which  it  bears  fome  re- 
femblance,  but  it  belongs  to  a different  clafs  of  plants.  The  following  is  an  exaCt  de- 
fcription  of  it,  adapted  both  to  the  botanift  and  farmer. 

Cajfia  Chamacrijta  Linnet.  Decandria  Monogynia. 

Radix  annua  fibrofit.  Caulis  fefquipedalis,  eredlus,  teres,  Isevis,  ramofus,  coloratus. 
Folia  alterna,  pinnata,  multijuga,  abrupta  ; foliolis  oppofitis,  ovalibus,  glaberrimis, 
asqualibus,  cum  forma  et  fenfibilitate  Mimofte  ; foliis  fimillimis.  Flores  fparfi,  pe- 
dunculati,  fpeciofo  aureo  colore,  antheris  purpureis.  Stipulte  binas  laterales,  eretftse, 
lanceolate,  acute.  Glandula  fuper  medium  petioli,  in  plantis  majoribus,  pedicellata. 
Pedunculus  fpatio  fupra  petiolum  egreditur.  Ab  menfe  Augufti  ad  finem  asftatis  floret; 
folis  omnibus  habitat,  fed  humili  maxime  gaudet.  The  Golden-Caffia,  or  Peacock- 
Flower,  is  an  annual  plant,  the  root  and  ftalk  dying  every  year.  The  root  is  final}, 
confiding  of  fibres,  or  threads.  The  ftem  is  upright  ; in  fmall  plants,  not  more- 
than  eight  inches  high  ; but  in  richer  ground,  where  level  and  moift,  the  ftem  rifes 
to  a foot  and  a half,  or  two  feet;  a little  crooked,  round,  finooth,  and  coloured  r 
branching  out  at  the  upper  part,  and  bearing  many  flowers,  Handing  on  bending  foot- 
fta'iks,  fcattered  all  over  the  main  ftem  and  branches.  The  petals,  or  flower- leaves* 
are  five,  of  a fine  golden  colour,  with  ten  male  (lamina,  or  threads,  in  the  middle, 
crowned  with  antherte,  or  buttons,  of  a red  or  purple  colour.  Thefe  filaments,  fome- 
vvhat  relembiing  the  creft  or  plumage  on  the  head  of  a peacock,  have  led  fome  bo- 

* A barrel  is  a meafure  of  five  buihels,  much  ufed  in  Virginia.. 
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fanifts  to  name  it  crifta  pavonis,  or  peacock  flower  ; but  the  plant,  we  here  treat  of, 
being  a fijialler  fpecies,  they  have  added  Chamascrifta  pavonis,  or  Dwarf-Peacock- 
Flower. 

In  the  middle  of  the  ten  male  filaments  above-mentioned,  will  be  readily  ob- 
ferved  another  fmgle  thread  or  flyle,  which  is  the  female  part  of  the  flower,  producing 
the  feed-veflel,  or  bean  ; each  pod  containing  a fingle  row  of  black  Gaining  feeds, 
fixed  to  the  upper  future,  or  back-feam  of  the  bean : thefe  feeds  are  nearly  flat,  four- 
cornered,  and  not  in  the  lead  refembling  a bean  or  pea.  The  partridge-pea  may  be 
eafily  diftinguifhed  from  this,  by  colour  and  fhape  : the  latter  is  brown,  and  kidney- 
Ihaped.  The  leaves  are  pinnated  or  winged  (viz.  like  the  Locuft,  Senna,  Partridge- 
pea,  &c.),  grow  alternately  from  the  ftera,  on  a flender  foot-ftalk,  which  has  a fmall 
gland  or  wart,  placed  upon  the  middle  of  every  one  ; and  thefe  glands,  upon  the 
larger  plants,  are  elevated  on  a pedicle,  or  fhort  ftalk,  confpicuous  to  the  naked  eye. 
At  the  bafe  of  every  foot-ftalk,  upon  the  ftem,  are  found  two  very  fmall  upright  fpear- 
pointed  leaves  called  ftipulae,  which,,  by  the  help  of  a glafs,  appear  to  be  hairy. 
The  fmall  leaves  are  placed  oppofitely  on  the  midrib,  to  the  number  of  twenty  pair, 
or  more  ; oval-lhaped,  fmooth,  ending  in  an  even  number,  in  fhape  and  fenfibility 
refembling  the  leaves  of  the  mimofa,  or  fenfitive  plant.  They  fh.ut  up  at  night  and 
expand  in  the  morning,  until,  through  age,  they  lofe  this  fenfibility.  Frequent  (bak- 
ing or  ftriking  with  the  hand  will  caufe  them  to  ftiut  up  ; and  in  like  manner,  when 
gathered,  they  cannot  be  carried  far  before  they  collapfe  ; fo  that,  if  the  botanift: 
wants  to  preferve  the  leaves  expanded,  in  horto  ficco , he  muft  inclofe  the  plant  when, 
gathered  on  the  fpot,  with  as  gentle  a motion  as  poflible.. 

The  month  of  October  being  the  feafon  for  gathering  the  feed,  the  leaves  then 
falling  off,  the  farmer  will  readily  find  the  plant,  upon  all  forts  of  ground,  amongft 
the  weeds,  and  even  in  Broomftraw  old  fields ; and  will  eafily  diftinguifh  it,  by  the 
brown  colour  of  the  pods,  and  the  rednefs  of  the  ftalks.  Let  it  be  pulled  up  by  the 
roots,  dried  on  a cloth  in  the  fun,  and  then  threfhed  out  with  a ftick,  and  preierved  in. 
a bag,  hung  up  in  a dry  place,  until  the  feafon  for  fowing  it  with.  oats. 


XXVIII.  An  Account  of  a Hill  on  the  Borders  of  North  Carolina , fupprfed  to  have  been  a 

Volcano . 

THIS  hill,  called  by  the  people  the  Bmjled-Hill , is  on  the  Dan-river.  Its  bafe  is 
about  three  quarters  of  a mile  in  circumference.  Its  form  is  conical,  one  hun- 
dred and  thirty  feet  high.  The  crater  is  nearly  filled  up,  and  covered  with  large  trees, 
but  one  fide  has  ftill  a hollow  appearance.  The  hill  appears  to  be  formed  of  lava, 
mixed  with  round  white  ftones,  that  eafily  break.  There  are  large  malfes  of  the  melted 
matter,  weighing  a thoufand  pounds  or  more,  on  the  fummit  of  the  hill,  where  the 
lava  is  fuppofed  to  have  burft  out,  and  alfo  at  diflcrcnt  difianccs  round.  The  lava 
ran  for  near  half  a mile,  and  flopped  within  twenty  yards  of  a creek.  Its  ftream 
is  nearly  uniform  in  thicknefs,  and  appears  to  have  been  fix  or  eight  inches  deep,  but. 
is  now  crumbled  to  pieces.  A mould  of  rich  earth  is  formed  upon  it,  five  or  fix  inches 
thick,  of  the  fame  nature  as  that  on  the  adjacent  ground,  and  probably  depofited  by 

inundations. 


I 


J2g  TRANSACTIONS  OF  THE  AMERICAN  PHILOSOPHICAL  SOCIETY. 

inundations  of  the  river.  The  mouldered  lava  is  of  the  colour  of  rufty  iron.  When 
pulverifed,  it  is  attracted  by  the  magnet.  The  lava  melts  in  a crucible  to  a confufed 
liquid  mafs.  There  are  a number  of  round  Hones  thrown  to  the  diftance  of  half  a 
mile  fiom  the  hill,  which  feern  to  have  felt  the  force  of  fire  to  a confiderable  degree. 


XXIX.  An  Account  of  a foifonous  Plant  growing  fpontaneoufly  in  the  Southern  Part  of  Vir- 
ginia. By  Dr.  James  Greenway. 

plant,  which  is  of  the  umbelliferous  tribe,  bears  in  the  country  the  namesof 
|[_  wild- carrot,  wild-parfnep,  fever-root,  and  mock-eel-root. 

Its  defcription  in  Latin  and  Englilh  is  thus  given  : 


It  molt  refembles 


Angelica. 


Cicuta  Venenofa.  Clajfis,  Pentandria.  Ordo , Digynia. 

Radix  perennis,  fufiform'is,  perpendicularis ; colore  et  odore  paflinaca;  radicis  prae- 
dita.  Caulis  ereCtus,  herbaceus,  quatuor  pedes  altus,  teres,  ftftulofus,  geniculatus, 
fubnudus,  ftriato-canaliculatus,  ptirpureus,  fuperne  tomentofus. — Folia  petiolata,  pe- 
tiolis  femi-amplexicaulibus,  membranaceis,  fulcatis,  triternata,  bipinnata,  cum  impari 
terminatrice,  Isepe  bilobo  ; foliolis  feffilibus,  oblongo-lanceolatis,  ferratis. — Folia  ima 
longiffime  ipetiolata,  triternata,  foliolis  ovalibus  ferratis,  ferraturis  denticulatis. 

Flores  albi,  in  umbellis  compofitis  fubrotundis,  fine  involucro  univerfali  cum  par- 
tiali  polyphyllo.  Locis  campeftribus  et  collibus  apricis  gaudet : menfibus  Julii  An- 
guftique  floret. 

Hemlock , Poifonous  Mock-Eel- Root,  &c. 

The  root  is  perennial ; of  the  colour  and  fmell  of  a parfnep,  but  much  finaller.  The 
ftalk  rifes  four  feet  high,  upright,  round,  lightly  channelled,  as  if  fluted  ; of  a purple 
colour,  hairy  or  downy  on  the  upper  part ; hollow  and  jointed.  There  are  only  two, 
three,  or  four  pair  of  leaves,  placed  oppofitely,  at  the  joints,  on  membranaceous  hol- 
lowed ftalks,  which  embrace  the  main  ftern.  The  leaves  are  winged,  terminated  with 
an  odd  one,  which  is  frequently  divided  into  two  lobes. 

Thefolioles  are  oblong,  and  fpear-lhaped,  fawed  on  their  edges.  The  flowers  are 
■white,  compofing  a large  compound  umbel,  without  any  involucrum  ; containing  many 
fmaller  or  partial  umbels,  each  with  an  involucrum  of  many  finall  narrow  leaves. 
The  filaments  and  ftyles  may  be  feen  projecting  beyond  the  flower  leaves,  being  longer 
than  the  petals  are.  It  grows  on  hilly  barren  lands,  on  dry  grounds  and  open  fields  ; 
though  fometimes  I have  found  it  in  moift  places.  It  blooms  in  July  and  Auguft. 

Its  effedl  on  the  human  body  is  difplayed  in  the  following  i elation  : 

Some  time  in  the  month  of  May  laft,  three  negro-boys  were  fearching  in  the 
woods  for  wild  angelica,  or,  as  they  commonly  call  it,  eel-root.  They  found  a 
plant,  and  dug  up  the  root,  but  upon  tailing  it,  the  two  elder  of  the  boys  per- 
ceived it  was  not  the  root  they  wanted.  They  therefore  threw  it  down,  and  left  it. 
The  youngeft  boy  rook  it  up,  faid  it  was  eel-root,  and  he  would  eat  fome  of  it. 
They  went  on  fearching  and  digging  for  fome  time:  at  length  their  young  com- 
panion was  miffing  they  turned  back  the  way  they  came,  and  found  him  lying 
on  the  ground,  fpeechlefs  and  fenfelefs.  They  took  him  up,  to  carry  him  home:  a 
neighbour  met  them  on  the  way,  to  whom  the  boys  related  the  flory,  as  above.  This 
gentleman,  upon  whofe  veracity  I relate  this  faCt,  being  a man  of  reputation  and  cha- 
racter. 
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rader,  and  iii  whofe  integrity  I place  the  greateft  confidence,  told  me  theftory,  a few 
days  after  it  happened.  He  fays,  he  ordered  the  boy  to  be  laid  down,  under  a tree; 
poured  down  fome  milk  and  oil,  and  fent  him  home  to  his  owner,  who  lives  within  a 
mile.  He  was  utterly  deprived  of  fenfe  ; there  was  no  convulfion,  or  fpafm  ; nor  any 
degree  of  tenfion,  or  ftiffnefs  : his  limbs  were  perfectly  limber  and  loofe;  he  appeared 
to  be  in  a deep  deep,  deprived  of  all  motion,  except  that  of  refpiration.  The  boys 
(hewed  this  gentleman  the  plant,  that  the  difeafed  one  had  eaten  of.  Some  of  the 
leaves  were  (hewn  to  me,  which  I immediately  difcovered  to  be  the  fpecies  of  hemlock, 
here  mentioned.  The  boy  was  carried  home;  and,  after  a day  or  two,  came  to  his 
fenfes  again  ; but  they  think  he  has  never  perfectly  recovered  : a fmall  degree  of  dull- 
nefs  and  (tepidity  (till  remains  on  his  brain. 


XXX.  Defcription  of  a Machine for  meafuring  a Ship's  Way.  By  Francis  Hop  kin  son,  Efq. 

CLOSE'along  the  (hip’s  bow,  is  a copper  pipe,  about  two  inches  in  diameter,  ex- 
tending downward  as  low  as  the  keel,  and  upward  above  the  water-line  when  the 
vellel  is  loaded.  This  pipe  mud  be  fo  bent  at  the  bottom  as  that  its  orifice  may  be- 
directly  oppofed  to  the  line  of  the  (hip’s  progrefs,  and  project  but  a little  way  beyond 
the  keel  or  cut-water.  The  upper  part  of  this  pipe  muft  alfo  be  fo  bent  as  that  it  may* 
enter  into  the  fore-caftle,  through  a hole  made  for  the  purpofe,  above  the  water-line. 
The  pipe  (hould  be  fecured  in  its  place  by  ftaples  or  clamps. 

On  the  tap  of  this  copper  pipe  lhauld  be  a cover  to  be  ferewed  on,  and  through  the 
cover  a hole  muft  be  made  for  the  admiffion  of  a glafs  tube,  of  the  fize  of  a common 
barometer  tube,  and  cemented  there.  The  fea  water  will  rife  in  the  copper  pipe  to  the 
general  level  of  the  fea,  but  will  not  appear  in  the  glafs  tube  becaufe  the  copper  pipe 
enters  the  (hip  above  the  waterline,  as  before  obferved.  But  if  a quantity  of  oil  be 
poured  down  the  glafs  tube,  the  furface  of  the  oil  will  rife  and  become  vifible  in  the 
tube,  on  account  of  the  fpecific  difference  between  oil  and  fea  water. 

This  glafs  tube  muft  alfo  be  furnifhed  with  a fcale  for  meafuring  the  different  heights 
of  the  oil,  the  cypher,  or  (o)  of  the  fcale  being  on  a line  with  the  furface  of  the  oil 
when  the  (hip  is  at  reft,  or  makes  no  way.  But  when  (he  is  in  a progreffive  motion, 
the  water  contained  in  the  copper  tube,  together  with  the  column  of  oil  in  the  glafs 
tube,  will  be  forced  upward,  in  proportion  to  the  velocity  with  which  the  veffel  pro- 
ceeds ; which  will  be  afeertained  by  the  different  altitudes  of  the  furface  of  oil,  vifible 
on  the  graduated  fcale. 

The  glafs  tube  (hould  be  made  to  run  fome  depth  into  the  copper  pipe,  and  alfo  be 
of  a fufficient  height  above,  to  allow  room  for  the  vibrations  of  the  column  of  oil,  when 
the  (hip  is  agitated  by  the  waves. 

When  the  (hip  has  got  every  thing  on  board,  and  whilft  (he  is  under  no  way,  the 
furface  of  the  oil  muft  be  regulated  by  bringing  it  even  with  the  (o)  or  cypher  of  the 
fcale  ; and  this  examination  (hould  be  frequently  made  on  account  of  the  conftimption 
of  provifions,  and  other  wafte,  that  may  alter  the  (hip’s  draught  of  water. 

In  taking  down  the  reckoning  from  the  fcale,  the  moft  favourable  moment  (hould 
be  watched  for  a fair  obfervation,  viz.  when  die  (hip  is  proceeding  with  an  average  ve- 
locity, not  when  (he  is  in  the  ad  of  plunging  into,  or  riling  above  the  level  of  the 
8 waves. 
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waves,  as  this  would  fenfibly  affed  the  truth  of  the  fcale.  But  a little  experience  would 
foon  make  the  ufe  of  the  instrument  familiar. 


XXXI.  An  Inquiry  into  the  Quejlron,  whether  the  Apis  Mellifica , or  true  Honey-  Bee,  is  a 
Native  of  America.  By  Benjamin  Smith  Barton,  M.  D. 

THE  lately-prevailing  opinion  that  the  true  honey-bee  is  not  a native  of  America, 
but  has  been  imported  from  Europe,  has  been  controverted  by  the  Reverend 
Dr.  Belknap,  in  a difl'ertation  on  the  fubjed,  to  which  this  is  meant  as  an  anfwer. 

Mr.  Jefferfon,  in  his  Notes  on  Virginia , feems  to  have  given  rife  to  the  inquiry.  He 
aflerts,  that  the  honey-bee  is  not  a native  of  the  American  continent;  and  that  the 
Indians  concur  with  the  whites  in  the  tradition,  that  it  was  brought  from  Europe,  call- 
ing it  the  white  man’s  fly,  and  considering  its  approach  as  indicating  that  of  white  fet- 
tlers.  Dr.  Belknap,  who  admits  thefe  fads,  does  not,  however,  allow  the  conclufion. 
His  firft  argument,  that  this  bee  is  a native  of  America,  is  taken  from  the  hiftory  of 
Columbus,  who  is  faid  to  have  written  the  account  of  his  difcovery  on  a roll  of  parch- 
ment, and  committed  it  to  the  fea,  enclofed  in  a cake  of  wax,  which  he  procured  in 
Hifpaniola.  Our  writer  obferves  upon  this,  that  there  is  no  doubt  that  various  fpecies 
of  bees  exifted  originally  in  America,  many  of  which,  as  well  as  wafps,  form  honey 
and  wax,  and  that  Columbus  ufed,  might  be  the  produd  of  one  of  thefe,  but  not  of 
the  true  honey-bee.  His  wax  might  alfo  have  been  colleded  from  fome  plants  which 
are  known  to  yield  it,  as  the  Myrica  cerifera. 

The  fecond  argument  is,  that  Purchas  giving  an  account  of  the  revenues  of  the 
Mexican  empire  before  the  arrival  of  the  Spaniards,  as  recorded  in  pidures  on  cloth, 
mentions  the  figures  of  pots  faid  to  contain  honey.  The  Abbe  Clavigero,  in  his  late 
hiftory  of  Mexico,  confirms  this  account,  and  mentions,  among  other  articles  of  re- 
venue, 600  cups  of  honey  annually  paid  by  the  inhabitants  of  the  fouthern  parrs  of  the 
empire.  He  alfo  fays,  that  there  are  now  in  Mexico  fix  fpecies  of  honey-making  bees, 
four  without,  and  two  with  flings,  one  of  the  latter  agreeing  in  all  circumftances  with 
the  common  bee  of  Europe.  But  in  anfwer  to  thefe  objedions  it  may  be  replied,  that  the 
tribute-honey  of  the  Mexicans  might  be  procured  from  fome  other  fpecies  of  beej 
and  that  if  there  is  the  true  honey-bee  at  prefent  in  Mexico,  it  is  no  proof  that  it  ex- 
ifted there  2 or  30c  years  ago,  Acofta,  the  jefuit,  who  wrote  in  1590,  mentions  bees 
in  America,  which  make  their  combs  in  trees,  or  under  ground,  and  which  are  fmall, 
like  flies,  and  yield  a (harp  and  black  honey. 

Lionel  Wafer  notices  bees  among  the  produdions  of  the  Ifthmus  of  Darien,  but 
without  identifying  the  fpecies.  It  is  evident,  that  fome  of  them  were  without  flings. 

A fad  related  by  Purchas,  that  Ferdinand  de  Soto,  in  his  expedition  to  Florida,  in 
1 540,  found  a fingle  pot  of  honey,  has  been  produced  as  an  argument  for  the  exiftence 
of  the  honey  bee  there.  But  the  fame  anfwer  may  be  made  to  it,  as  that  concerning 
the  Mexican  honey  ; and  the  difcovery  of  this  fingle  pot  amidft  a variety  of  provifions 
of  the  natives,  is  rather  a proof  againft  their  pcflefiing  the  honey-bee  ; efpecially  as  a 
Portuguefe  account  of  the  expedition  fays  exprefsly,  that  they  met  with  neither  honey 
nor  bees,  before  nor  after,  in  all  Florida.  Further,  Mr.  Bartram  informed  the  prefent 

writer, 
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writer,  that,  in  1775,  he  was  fhewn  in  Weft  Florida  a fingle  bee-hive,  the  only  oneirr 
the  country,  brought  from  England  in  1 763.  He  fays,  indeed,  that  in  Eaft  Florida’ 
the  honey-bee  is  found  wild,  but  he  believes  it  not  native  there.  Mr.  Page  du  Pratz 
fays,  that  the  bees  of  Louifiana  chiefly  lodge  their  honey  in  the  earth.  But  thefe  in- 
fers are  known  not  to  be  real  bees,  but  more  allied  to  the  wafp  tribe. 

Dr.  Belknap  has  endeavoured  to  do  away  the  argument  of  the  European  origin  of 
the  honey-bee,  drawn  from  its  Indian  name  of  the  white  man's  fly , by  obferving,  that 
from  the  repaft  they  derive  from  the  bloffomsof  fruit  trees,  and  the  flowers  of  clover 
and  buck  wheat,  they  would  naturally  haunt  the  neighbourhood  of  the  fettlements  of 
the  whites,  which  might  caufe  the  Indians  to  give  them  the  above  appellation.  But 
the  fad  is,  that  the  Indians,  who  are  not  incurious  obfervers  of  nature,  mean  by  it  to 
convey  the  idea  of  the  bee  being  imported  by  the  Europeans  ; in  the  fame  manner  as 
they  call  the  Greater  Plantain  by  a name  fignifying  the  Englijhman’ s foot , and  fay,  that 
wherever  an  European  has  walked,  this  plant  grows  in  his  footfteps;  thereby  denoting 
in  their  figurative  language,  that  it  was  not  known  before  their  arrival  in  the  country. 

That  the  honey-bee  is  not  a native  of  the  northern  parts  of  America,  may  be  proved 
both  by  negative  and  pofitive  evidence. 

1.  Lawfon  does  not  mention  it  among  the  animal's  of  Carolina.  William  Penn,  in 
a long  letter  difplaying  the  advantages  of  his  new  fettlement  of  Pennfylvania,  takes  no 
notice  of  bees.  The  writers  of  Virginia  never  mention  them  as  native  animals.  No 
words  for  honey  or  wax  are  found  in  many  of  the  Indian  languages.  The  Delawars, 
indeed,  call  bees  by  the  fame  name  as  wafps,  which  are  natives.  The  Mohegans  have 
names  for  honey  and  wax,  but  they  are  fuch  as  would  naturally  be  formed  for  newly 
introduced  fubftances ; thus  that  for  honey  is  a compound  fignifying  fweet  or  fugar  of 
bee ; and  that  for  wax,  greafe,  fat , or  talhw  of  bee. 

2.  For  pofitive  evidences,  may  be  adduced  that  of  Mr.  John  Joffelyn,  who  was  in 
New  England  in  1638  and  1663,  and  fays,  that  “ the  honey-bees  are  carried  overby 
the  Englifh,  and  thrive  there  exceedingly.”  Dr.  Belknap  fays,  that  there' is  a tra- 
dition in  New  England,  that  the  firft  perfon  who  brought  over  a hive  of  bees,  was  re* 
warded  by  a grant  of  land.  Thefe  circumftances  prove,  at  lead,  that  the  honey-bee 
was  not  known  to  be  a native.  The  Rev.  Mr.  Heckewelder  has  informed  the  author, 
that  though  he  hasfeen  the  honey-bees  wild  in  various  parts  of  North  America  at  fome 
diftance  from  white  fettlements,  yet  the  Indians  always  affirmed,  that  they  were  not 
known  till  the  whites  began  to  fettle  among  them.  This  bee  was  not  known  in  Ken- 
tuckey  when  that  country  was  firft  difcovered  ; but  a hive  being  introduced  in  1780,. 
they  have  fince  (o  prodigioufly  increafed,  that  a hunter  has  found  30  wild  fwarms  in 
one  day.  They  were  not  known  in  that  part  of  New-  York  called  the  Jeneflie-country 
when  it  was  firft  vifited,  nor  for  a conliderable  time  after.  It  is  obfervable;  that  when, 
hives  are  firft  introduced,  fome  of  the  bees  turn  deferters,  and  roam  into  the  woods, 
where  they  fettle  in  the  hollows  of  tiees.  Thefe  deferters  feem  peculiarly  difpoled  to 
follow  the  courfes  of  creeks  and  rivers,  where  are  rich  grounds,  called  bottoms , abound- 
ing in  various  plants  agreeable  to  bees,  fuch  as  the  Polygonum  fcandens , or  Wild  Buck- 
wheat y &c,. 
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XXXII.  An  Account  of  a Comet . Read  Feb.  15,  1793. 

DEAR  SIR, 

ON  the  nth  of  January  laft,  in  the  evening,  I difcovered  a comet  in  the  con- 
ftellation  Cepheus.  That  night  and  the  following  it  appeared,  to  the  naked 
eye,  fuperior  in  brightnefs  to  a ftar  of  the  fecond  magnitude.  On  the  13th,  it  was 
evidently  diminifhed,  and  it  continued  to  grow  more  faint  until  about  a week  ago, 
when  it  difappeared.  It  paffed  very  rapidly  through  Caffiopeia,  Andromeda,  the 
Triangle  and  Aries.  January  the  17th  it  was  near  the  firft  ftar  of  Aries,  and  on 
the  31ft  very  near  Flamfteed’s  84th  ftar  of  the  Whale  ; and  a little  further  fouth  I 
faw  it,  for  the  laft  time,  on  the  evening  of  the  8th  of  February. 

Dear  Sir, 

Yours,  &c. 

. DAVID  RITTENHOUSE. 

To  Robert  Patterfon,  Secretary  to 
the  Philofophical  Society. 


XXXIII.  Cadmus , or  a Treatife  on  the  Elements  of  Written  Language , illuft  rating,  by  a Phi- 
lofophical Divifton  of  Speech,  the  Power  of  each  Character,  thereby  mutually  fixing  the 
Orthography  and  Orthoepy  ; a Prize  Differtation.  By  William  Thornton. 

THIS  writer  laments,  with  many  others,  that  there  ftiould  be  fo  great  difficulty  in 
learning  the  pronunciation  of  a foreign  language  by  written  characters,  or  writing 
correctly  one’s  own  language,  from  the  radical  defeats  in  the  alphabet  of  every  nation. 
To  correCt  this,  and  to  make  an  univerfal  alphabet,  there  ought  to  be  a mark  for 
every  found  which  the  voice  can  utter,  and  only  one  mark  for  each  found.  As  a clear 
proof  that  an  invention  of  this  fort  is  much  wanted,  we  need  only  put  into  the  hands 
of  men  of  different  nations  any  book  written  in  the  Roman  character,  to  which  they 
have  been  all  accuftomed  from  their  infancy,  and  each  one  will  read  it  in  a manner 
unintelligible  to  the  others ; and  if  it  fliould  be  urged,  that  the  old  orthography  is  to 
be  retained  to  prevent  obfcurity  in  writing,  we  may  anfwer,  that  if  words  of  different 
import  were  fpelt  in  the  fame  manner,  they  would  not  b&lefs  mifunderftood  than 
words  of  the  fame  found  in  converfation.  Thus  bear,  to  carry ; bear,  a beaft ; and 
bare,  naked,  are  not  miftaken  in  converfation,  nor  would  they  be  fo,  if  fpelt  in  the 
fame  manner  in  writing.  It  the  prefervation  of  derivatives  is  confidered  of  fuch  great 
importance,  that  a wrong  orthography  muft  be  retained,  let  it  be  remembered,  that 
the  derivation  of  even  the  commoneft  monofyllables  was  fcarce  known,  till  John  Horne 
Tooke  dete&ed  the  learned  abfurdities  of  Harris,  Johnfon,  Lord  Monboddo,  and 
other  writers  of  the  famefchool. 

Some  of  the  moft  learned  men  are  men  of  the  lead  knowledge — take  away  their 
fchool  learning,  and  they  remain  children.  As  all  their  confequence  in  life  confiftsin 
their  acquaintance  with  dead  languages,  they,  no  doubt,  would  condemn  any  attempt 
to  leffen  the  dignity  of  fuch  acquirements.  ‘ You  muft  not  alter  the  orthography  of 
languages,  becaufe  we  cannot  afterward  derive  the  words,  then  all  the  learning  we  have 
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taken  To  much  pains  to  acquire  will  be  ufelefs.’— We  muft  thus  preferve'  bad  fpelling 
to  render  dead  languages  ufeful  in  its  derivation,  and  we  muft  learn  dead  languages  to 
derive  bad  fpelling — ! When  does  the  lady  ("who  fpeaks  the  mod  elegant  language)  afk 
the  pedant  whence  the  words  are  derived  ! He  has  fpent  two  minutes  in  two  languages 
to  know  the  meaning  of  the  word,  and  (lie  has  fpent  two  minutes  in  one  language;  and 
where  is  the  difference  ? A child  muft  fpend  many  years  in  learning  dead  languages, 
that  he  may  know  more  perfectly  his  own.  Few  acquire  more  than  one  language  with 
its  elegancies.  I have  known  good  Latin  fcholars,  in  England,  incapable  of  writing 
Englifh  tolerably. — ! How  much  more  rational  would  it  be,  to  ftudy  the  Englifh  twice 
as  long,  than  to  ftudy  another  language  to  obtain  the  Englifti ! There  is  fcarcely  one 
man  in  fifty,  even  among  the  learned,  that  writes  every  word  with  what  is,  mcjl  erro - 
neoujly,  called  a correct  orthography,  without  a lexicon,  among  the  unlearned  none, 
and  few  among  well  educated  ladies.  Thefe  difficulties  depend  greatly  upon  falfe 
fpelling,  becaufe  they  all  pronounce  much  more  alike  than  they  write  ; and  that  falfe 
fpelling,  in  its  origin,  depended  as  much  upon  a want  of  knowing  the  alphabet,  as 
upon  the  change  of  language  for  the  fake  of  euphony.  People  are  more  afliamed  of 
expoiing  bad  orthography  than  bad  writing  : the  only  difference,  however,  between 
what  the  world  calls  bad  fpelling  and  good,  is,  that  the  firft  contains  the  blunders  of 
the  writer  only,  the  latter  contains  the  blunders  of  every  body  elfe. 

The  advantages  attending  a proper  orthography  are  thefe : ift.  Travellers  might 
give  perfedt  vocabularies  of  the  language  they  hear.  a.  Foreigners  might  learn  a 
language  in  their  clofets.  3.  Dialedls  would  be  utterly  deftroyed.  4.  Every  one 
would  write  with  a perfectly  correft  orthography.  5.  Children  might  learn  to  read 
with  very  little  trouble  in  a (hort  time,  having  only  to  acquire  about  thirty  letters. 
The  fault  is,  that  the  names  of  the  letters,  inftead  of  the  powers,  are  invariably 
ftudied  : we  conceive  them  not  to  be  fimple  founds,  and  hence  the  ridiculous  divifioa 
of  the  alphabet  into  vowels,  confonants,  mutes  pure  and  impure,  femivowels,  and  their 
numerous  fubdivifions. 

The  eharaders  ought  to  be  divided  into  two  claffes,  vowels  and  afpirates.  A vowel 
is  a letter  founded  by  the  voice,  an  afpirate  by  the  breath.  In  the  Englifti  language 
there  are  twenty-one  vowels,  and  nine  afpirates.  For  thefe,  particular  marks  are  re- 
commended, and  the  alphabet  Hands  thus  : e,  pronounced  as  in  herd;  a,  law  ; a,  rat; 

e,  red;  i,  fit;  o,  fog;  o,  fool;  y,  ye;  z,  zeal;  r,  red;  1,  let;  g,  judge;  v,  vaft ; 
th,  that;  w,  wolf;  m,  met;  n,  nap;  ng,  king;  g,  get;  b,  bat;  d,  dim;  fti,  Chip; 

f,  fit;  th,  thin;  f,  fet  : k,  kifs ; p,  pen;  t,  ten;  wh,  when  ; h,  hat. 

To  learn  this  alphabet,  children  are  to  be  taught  the  true  pronunciation  of  each  let- 
ter by  certain  rules,  Chewing  them  in  what  manner  the  found  is  to  be  made.  The  firft 
letter,  according  to  the  firft  rule,  is  made  by  opening  the  mouth  a very  little,  juft  fuf- 
ficientto  Chew  the  edges  of  the  upper  teeth,  producing  a vocal  found-low  down  in  the 
throat,  and  buffering  the  tongue  and  lips  to  remain  at  reft,  the  epiglottis  only  being 
raifed  by  the  breath,  which,  by  a contradlion  of  the  glottis  by  the  furrounding  mufcles, 
occafions  a tremulous  motion  and  found  called  voice,  that  can  be  felt  by  applying  the 
fingers  to  the  throat ; but  this  tremulous  motion  can  only  be  felt  when  vocals  are 
founded,  fo  that  thofe,  who  are  born  deaf,  may  be  made  fenfible  of  the  difference  by 
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feeling  only,  and  can  thus  difcover,  when  they  are  learning  the  elements  of  fpeech, 
whether  or  not  they  pronounce  properly. 

It  it  were  poffible  to  eft  ablifh  thtfe  rules,  and  of  the  fame  nature  are  the  fubfequent 
ones,  the  tongue  and  pen  would  exprefs  every  idea  with  perfect  uniformity. 

The  language  of  man  was  formed  by  imitating  the  objefts  of  nature.  Animals 
have  a variety  of  founds  more  than  fufEcient,  if  they  could  all  be  imitated,  for  every 
ufeful  purpofe  ; and  as  it  is,  there  are  few  languages  without  fuperfluous  charafters. 
Thus  in  the  Englifh  are  c,  q,  and  x,  and  a moft  copious  language  may  be  formed 
with  an  alphabet  not  very  exteniive. 

When  the  alphabet  is  formed  on  true  principles,  the  diftinftion  of  a word  into  fylla- 
bles  will  be  made  without  any  difficulty,  and  we  Ihould  fee  at  once  the  impropriety  of 
Sheridan’s  obfervation,  that  the  termination  ble,  is  not  in  drift  propriety  a fyllable. 
Accents  would  alio  be  avoided  ; as  the  noun  cement  would  be  diftinguifhed  from  the 
verb  cement , merely  by  the  writing,  and  fo  of  others.  Digraphs  and  diphthongs, 
which  cannot  exid  in  any  language,  would  evidently  be  excluded  upon  this  new  plan  ; 
and  it  is  properly  obferved  here,  that  a language  is  now  almod  as  eafily  learnt  as  the 
rules  by  which  it  is  formed.  Many  improvements  might  be  made  in  the  dops ; as,  be- 
fides  thofe  now  in  ufe,  a mark  for  irony,  and  the  depreffion  of  the  voice,  like  the 
cjide  in  plays,  might  be  introduced.  From  the  introduction  of  fuch  an  alphabet,  with 
die  concomitant  improvements,  the  time  and  labour  of  the  rifing  generation  would  be 
fpared,  and  their  early  years,  indead  of  being  waded  in  tirefome  rules  to  fatigue  and 
deaden  the  mind,  would  be  employed  in  a datable  manner ; fo  that  every  one,  on  en- 
tering into  the  world,  would  be  capable  of  fpeaking  his  language  with  propriety,  and 
even  dignity. 

Befides  the  general  advantage  attendant  on  a new  arrangement  of  the  alphabet,  the 
deaf  and  dumb  may  be  taught  by  this  mode  to  communicate  their  ideas  with  facility  to 
each  other.  If  the  dumbnefs  is  occafioned  merely  by  the  want  of  hearing  (for  if  it 
arifes  from  a malconformation  of  the  organs,  it  is  in  vain  to  proceed),  let  a child  be 
told  to  pronounce  the  letters  w hich  you  wifh  the  deaf  child  to  learn,  and  by  imitating 
the  motions  of  the  former,  the  latter  may  be  led  to  pronounce  them.  Shew  the  deaf 
perfon  alfo  the  fituation  of  your  tongue,  as  nearly  as  you  can  in  fpeaking,  and  difpofe 
your  lips  fo  as  to  give  the  found,  making  apparently  a more  forcible  exertion  than 
common.  The  pupil  imitating  it  will  make  a found  either  vocal  or  afpirate,  and  if  it 
is  to  be  found  in  the  language,  point  out  the  character  by  which  it  is  reprefented,  and 
after  fome  praftice  the  fymbol  and  the  found  will  be  affociated  together.  Let  him 
alfo,  if  the  found  be  vocal,  feel  at  your  throat  and  his  own,  and  let  him  feel  how  your 
tongue  is  raifed  to  the  roof  of  your  mouth,  pufhed  forward,  deprefled,  withdrawn, 
be.  and  have  a looking-glafs  always  prefent  to  fhew  him  in  what  he  errs.  Having 
learned  the  thirty  letters  in  the  Englifh  language,  the  pupil  ought  to  have  a catalogue 
of  objefts  reprefented,  that  he  may  affix  proper  ideas  to  proper  terms,  and  a book,  in 
which  fhould  be  written  under  proper  heads  the  names  of  familiar  objefts,  and  under 
them  thofe  things  which  have  a conneftion,  beginning  with  genera,  and  defeending  to 
fpecies. 
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CXXXIV.  Obfervations  on  the  Theory  of  Water  Mills  (continued).  By  W.  Waring. 

IN  the  preceding  paper  (No.  XXII.)  on  this  fubjedt,  it  is  demonftrated,  that  “ the 
force  of  an  invariable  ftream  impinging  againft  a mill-wheel  in  motion,  is  in  the 
fimple  direct  ratio  of  the  relative  velocity  but  left,  on  finding  the  effedt  to  be  as  the 
fquare  of  the  velocity,  it  fhould  be  concluded  that  the  theory  is  ill  founded,  the  fol- 
lowing obfervations  may  be  added.  The  greateft  effect  of  an  underlhot  wheel  by  a 
given  quantity  of  water,  in  a given  time,  is  in  the  duplicate  ratio  of  the  velocity  of 
the  water.  For  the  impetus  on  the  wheel  is  as  the  relative  velocity,  and  the  velocity 
of  the  wheel  producing  a maximum,  being  half  that  of  the  water,  il  as  the  velocity  of 
the  water;  therefore  this  impetus  multiplied  into  the  wheel’s  velocity,  or  the  effect 
produced,  muft  be  in  the  duplicate  ratio  of  the  velocity.  If  the  force  on  the  wheel  were 
in  the  duplicate  ratio  of  the  water’s  velocity,  as  ufually  afferted,  then  its  effedt  on  the 
preceding  fuppofition  would  be  as  its  cube,  which  is  contrary  to  experiment. 

The  following  proof  may  be  given  of  the  equivalence  of  Dr.  Barker’s  mill  to  the 
underlhot  mill.  They  are  equal,  becaufe  the  underlhot  mill  is  propelled  by  the  adtion, 
and  the  rotatory  tube  by  the  re-adtion  of  the  fame  agent  or  momentum.  The  adting 
and  counteracting  forces  originating  within  the  tube,  not  being  from  any  external  im- 
pulfe,  can  be  no  exception,  fince  the  mutual  actions  and  re-adlions  of  the  parts  of  any 
fyftem  on  each  other  do  not  alter  the  motion  of  their  common  centre  of  gravity.  Hence 
the  increafe  of  power  from  the  centrifugal  force,  multiplied  into  the  augmentation  of 
velocity  occalioned  by  it,  is  juft  equal  to  the  force  necelfary  to  move  the  water  into  its 
fpiral  direction. 


XXXV.  An  Improvement  on  Metallic  Conductors  or  Lightning-rods , in  a Letter  to  Dr. 
David  Rittenhouse,  Prefident  of  the  Society , from  Robert  Patterson  of 
Philadelphia. 

This  Paper  was  honoured  with  the  Magellanic  Premium , by  an  Award  of  the  Society t 
in  December  1792. 

SIR, 

FROM  the  inftances  which  now  and  then  occur  of  houfes  being  ftruck  with  light- 
ning, that  are  furnifhed  with  metallic  conductors,  and  the  frequent  inftances  of 
thefe  conductors  having  their  tops  melted  off  by  a ftroke  of  lightning,  it  appears  that 
this  admirable  contrivance  for  guarding  houfes  againft  the  dangerous  effects  of  light- 
ning, is,  in  fome  degree,  ftill  imperfect.  Some  improvement  feems  yet  to  be  wanting 
at  both  extremities  of  the  rod — at  the  upper  extremity,  to  fecu re  it  againft  the  accident 
of  being  melted,  which  renders  it  afterwards  unfit  to  anfwer  its  original  intention,  viz. 
drawing  off  the  electric  fluid,  or  lightning,  from  the  pafling  cloud,  in  a filent,  im- 
perceptible manner  ; for  it  is  only  pointed  conductors  that  poflefs  this  property — 
and  at  the  lower  extremity,  to  afford  a more  ready  paffage  for  the  fluid  into  the  fur- 
rounding earth. 
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The  firft  of  thefe  intentions  would,  I am  perfuaded,  be  effectually  anfwered,  by 
inferting  in  the  top  of  the  rod  a piece  of  black-lead , of  about  two  inches  long,  taken 
cu:  of  a good  pencil,  arid  terminating  in  a fine  point,  projecting  but  a very  little  above 
the  end  of  its  metallic  focket ; fo  that,  if  the  black-lead  point  Ihould  happen  to  be 
broken  off  by  any  accident,  of  which,  however,  I think  there  can  be  but  little  danger, 
{till  the  point  of  the  rod  would  be  left  fharp  enough  to  anfwer  the  purpofe  of  a me- 
tallic conductor. 

This  fubftance  is  well  known  to  be  infufible,  by  the  greatefl  heat,  and  hence  its  ufe 
in  making  crucibles  ; nor  is  it  evaporable,  as  remarked  by  Cronftedt,  in  his  Mineralogy 
feCt.  231,  except  in  a flow  calcining  heat,  to  which  it  could  never  be  expofed  on  the 
top  of  a lightning-rod. 

At  the  fame  tiiHe-its  power  as  a conductor  of  electricity  is  perhaps  equal,  or  but  little 
inferior,  to  that  of  any  of  the  metals.  A line  drawn  on  a piece  of  paper  by  a black- 
lead  pencil  will,  as  I have  often  experienced,  conduCt  an  eleCtric  explofion  feemingly  as 
well  as  a fimilarline  of  gilding  would  do,  and  that  without  ever  lofing  its  conducting 
power,  which  is  not  the  cafe  with  gilding. 

The  fecond  intention  is,  to  facilitate  the  efcape  of  the  eleCtric  fluid  from  the 
lower  part  of  the  rod  into  the  furrounding  earth.  It  is,  in  many  cafes,  impracticable, 
from  the  interruption  of  rocks  or  other  obftacles,  to  fink  the  rod  fo  deep  as  to  reach 
moift  earth,  or  any  other  fubftance  which  is  a tolerably  good  conductor  of  eleCtricity. 
Nor  even  if  this  were  practicable,  would  it,  I prefume,  be  alone  fufficient  to  anfwer 
the  defired  intention.  Iron,  buried  in  the  earth,  and  efpecially  in  moift  earth,  will 
prefently  contraCt  a coat  of  ruft,  which  will  continually  increafe  till  the  whole  is  con- 
verted into  ruft  : but  ruft  of  iron,  and  indeed  the  calx  of  all  metals,  is  a ncn-condu5tcry 
or  at  moft  but  a very  imperfect  conductor  of  the  eleCtric  fluid.  Hence  it  is  eafy 
to  fee,  that,  in  a few  years  after  a lightning  rod  has  been  ereCted,  that  part  of  it  which 
is  under  ground  will  contribute  little  or  nothing  to  the  fafety  of  the  building.  Be- 
fides,  the  furface  of  this  part  of  the  rod  is  too  fnall  to  afford  an  eafy  and  copious  dis- 
charge of  the  eleCtric  fluid  into  the  furrounding  earth,  when  this  is  but  an  imperfeCt 
conductor. 

As  a remedy  for  thefe  defeCts,  I would  propofe,  that  the  part  of  the  rod  under 
ground  be  made  of  tin,  or  copper,  which  are  far  lefs  liable  to  corrofion  or  ruft,  by 
lying  under  ground,  than  iron.  Or,  which  -perhaps  would  anfwer  the  purpofe  better, 
let  this  part  of  the  rod,  of  whatever  metal  it  be  made,  be  coated  over  with  a thick, 
cruft  of  black-lead,  previoufly  formed  into  the  confidence  of  pafte,  by  being  pul- 
verifed  and  mixed  with  melted  fulphur  (as  in  the  manufactory  of  the  ordinary  kinds, 
of  black-lead  pencils),  and  then  applied  to  the  rod  while  hot.  By  this  means,  the 
lower  part  of  the  rod  would,  I apprehend,  retain  its  conducting  powers  for  ages, 
without  any  diminution. 

In  order  to  increafe  the  furface  of  the  lower  part  of  the  conductor,  let  a hole  or  pit, 
of  fufficient  extent,  be  dug  as  deep  as  convenient  ; and  into  this  pit  let  there  be  put  a 
quantity  of  charcoal , round  the  lower  extremity  of  the  rod.  Charcoal  poffeffes  two 
properties,  which,  in  a peculiar  manner,  fit  it  for  anfwering  the  purpofe  here  in  view. 
(1)  It  is  a very  good  conductor  of  eleCtricity,  and  (2)  it  will  undergo  little  or  no 
change  of  property  by  lying  ever  fo  long  in  the  earth.  Thus  might  the  furface  of 
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that  part  of  the  conductor  in  contact  with  the  earth  be  increafed,  with  little  trouble  or 

expence,  to  any  extent  at  pleafure  ; a circumftance  which  every  one  acquainted  with 
electrical  experiments,  mult  acknowledge  to  be  of  great  importance  to  the  end  here 
propoled. 


XXXVI.  An  eafy  and  expeditious  Method  of  diffipating  the  noxious  Vapour  commonly 
found  in  Wells  and  other  Subterraneous  Places,  by  Ebenezer  Robinson,  of  Phila- 
delphia. 

AFTER  various  unfuccefsful  trials  (a  detail  of  which  has  been  already  com- 
municated), I was  led  to  confider  how  I could  convey  a large  quantity  of  frelh 
aii  from  the  top  to  the  bottom  of  the  well  ; fuppoling  that  the  foul  would  neceffarily  give 
way  to  the  pure  air. — With  this  view  I procured  a pair  of  fmiths  bellows,  fixed  in  a 
wooden  frame,  fo  as  to  work  in  the  fame  manner  as  at  the  forge.  This  apparatus  being 
placed  at  the  edge  of  the  well ; one  end  of  a leathern  tube  (the  hofe  of  a fire  engine) 
was  clofely  adapted  to  the  nofe  of  the  bellows,  and  the  other  end  was  thrown  into  the 
well,  reaching  within  one  foot  of  the  bottom.  At  this  time  the  well  was  fo  infedted, 
that  a candle  would  not  burn  at  a fhort  diflance  from  the  top  ; but  after  blowing  with 
my  bellows  only  half  an  hour,  the  candle  burned  bright  at  the  bottom;  then,  without 
further  difficulty,  I proceeded  in  the  work,  and  finifhed  my  well. 

Wells  are  often  made  in  a very  flight  manner,  owing  to  the  difficulty  of  working  in 
them,  and  there  have  been  feveral  fatal  inftances  of  the  danger  attending  the  work- 
men ; but  by  the  above  method,  there  is  neither  difficulty  nor  danger  in  completing 
the  work,  with  the  utmoft  folidity. 

It  is  obvious,  that  in  cleanfing  vaults,  and  working  in  any  other  fubterraneous  place, 
fubjedt  to  damps,  as  they  are  called,  the  fame  method  muft  be  attended  with  the  fame 
beneficial  effe&. 


XXXVII.  A Method  of  draining  Ponds  in  level  Grounds.  By  Jesse  Higgins,  of  Delaware. 

AT  a certain  diflance  below  the  furface  of  the  earth,  there  is  a ftratum  of  loofe 
fand,  which  freely  admits  the  paffage  of  water.  This  ftratum  is  at  various 
depths,  in  different  elevations  ; but  it  will  be  generally  found,  that  lands  moft  fubjedt 
to  ftagnant  ponds,  have  but  a fhallow  ftratum  of  clay,  over  the  fand. 

All  that  is  neceffary,  therefore,  is  to  dig  a pit  in  the  bottom  of  the  pond,  till  you  ar- 
rive at  this  ftratum  of  fand,  when  the  water  will  be  immediately  abforbed,  and  the  pond 
emptied.  Should  there  be  too  much  water  to  permit  a hole  to  be  dug  within  the 
pond,  it  may  be  made  at  the  edge  of  it,  the  communication  afterwards  made  by  a 
trench.  It  would  be  prudent  not  to  make  the  Tides  of  the  pit  fo  fteep,  as  to  prevent 
cattle  from  getting  out,  fhould  they  happen  to  go  in. 

The  writer  does  not  pretend  to  be  the  original  author  of  this  invention  ; the  idea 
was  fuggefted  to  him,  by  feeing  it  pradtifed  by  a farmer,  who  enjoyed  the  benefit, 
though  he  did  not  appear  to  know  the  caufe. 
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XXXVIII.  Obfervations  on  the  Severity  of  the  IVinter  1779,  17 80,  by  the  Reverend 
Mathe  w Wilson,  of  Lewis,  dated  22 d of  June  1780. 

THE  extreme  cold  made  great  devaluations  on  the  animal  and  vegetable  kingdoms*. 
Such  obfervations  as  were  in  my  power  to  make,  are, 

1.  The  moles  generally  perifhed,  many  were  found  dead  above  ground.. 

2.  The  bees  are  almoft  all  deftroyed  ; but  few  hives  have  efcaped. 

3.  The  frogs  fuffered  greatly  ; it  is  fuppofed  that  at  leaft  two  thirds  of  the  fpecies 
were  cut  off. 

4.  Our  fhell  fi(h  of  all  kinds,  that  run  in  fhoal  waters,  were  deftroyed;  after  th& 
thaw  the  air  was  infedted  by  their  putrefa&ion. 

5.  Bugs,  mufketoes,  &c.  &c.  have  generally  died. 

6.  The  grafshoppers  I fufpedt  are  gone,  not  having  yet  feen  any. 

7.  Some  fnakes  yet  live,  but  they  are  not  fo  numerous  as  formerly. 

8.  I muft  add  fomething  remarkable  refpeding  fifh,  though  I know  not  whether  to 
refer  it  to  the  cold,  or  fome  other  caufe. 

From  14th  to  24th  of  May,  after  continued  eafterly  winds,  fifli  were  driven  on  the 
eoaft  in  fuch  abundance,  that  in  Rehoboth  only  two  or  three  hundred  bufhels  were 
daily  colle&ed,  and  eaten  by  the  people.  Some  feemed  at  firft  to  be  alive,  but  far 
the  greater  part  were  dead,  and  many  had  one  eye  picked  out  by  the  birds  while  float- 
ing on  the  water.  The  found,  or  air  bladder,  of  them  all  was  remarkably  diftended, 
fo  that  they  could  not  fink  in  the  water ; this  feemed  to  be  the  caufe  of  their  death* 
Thefe  filh  were  generally  fea  crocus,  a few  cats,  and  fome  fea  trout. 

The  vegetable  feems  to  have  fuffered  more  than  the  animal  kingdom. 

Rofemary , of  which  there  were  many  large  and  flourifhing  hedges,  is  totally  extinct.. 
The  pink  is  deftroyed,  except  a few  fmall  roots,  covered  with  leaves,  in  narrow 
places. 

Grape  vines , both  native  and  foreign,  are  killed,  except  where  they  were  flickered 
from  the  winds. 

Mod  of  the  ever-greens,  the  fmall  laurel,  the  holly,  the  juniper , bear  bufhes , and 
fome  fmall  pines , have  fuffered  in  the  general  calamity;  and  what  is  ftill  more  re- 
markable, many  young  black  oaks , and  fome  white  oaks , from  twelve  feet  high  and 
under,  are  dead,  in  bleak  places. 

Sage.,  rue , lavender,  prickly  pears,  fcuthern-wocd,  and  filk  grafs  (a  fpecies  of  the  aloes), 
are  dead  to  the  roots.  Confrey  roots  and  parflcy  are  much  damaged,  and  the  Gatauba 
tree  is  killed  in  all  its  fmaller  branches.  Two  thirds  of  the  wheat  and  rye  in  our 
country  are  loft;  and  hoar-hound , which  generally  grows  all  winter,  is  deftroyed. 

In  the  fait  marfhes  I found  the  large  triangular  grafs  and  the  bent  grafs  generally*: 
dead  from  the  roots.  The  marfli  at  prefent  (June)  looks  red,  and  feems  rotten. 
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XXXIX.  A Dcfcription  of  a new  Standard  for  Weights  and  Measures,  (in  a Letter  from 
Mr.  John  Cooke,  of  Tipperary,  in  Ireland,  to  Thomas  Jefferson,  Efq.) 

THE  want  of  uniformity  in  weights  and  meafures  is  a fubjeCt  of  general  complaint 
at  prefent ; it  is  an  infinite  fource  of  fraud,  and  the  great  obftacle^to  domeftic 
and  foreign  commerce. 

The  firfl  ftep  neceffary  to  remove  this  evil  is  to  appoint  an  univerfal,  perpetual, 
and  immutable  ftandard,  for  length,  fuperficies,  weight,  and  capacity ; whereby 
the  inftruments  of  meafurement  may  be  adjufted,  and  alfo  whereby  they  may  be  de- 
fcribed  to  diftant  countries,  and  to  future  ages. 

Natural  fubftances  are  incapable  of  furnifhing  one  of  this  defcription.  Every  thing 
in  the  material  world  is  in  a ftate  of  gradual  alteration  ; it  differs  from  itfelf  under 
different  circumftances,  and  differs  from  every  individual  of  the  fame  fpecies. 

General  and  permanent  immutability  is  to  be  found  only  in  our  abftraCt  ideas ; and 
none  of  thefe  can  define  dimenfions  but  our  ideas  of  geometrical  diagrams ; therefore, 
if  we  could  difcover  fuch  relations  or  qualities  in  a geometrical  figure,  as  are  peculiar 
to  it,  and  as  would  diflinguifh  it  from  all  other  fimilar  figures,  we  fhould  have  a cor- 
rect ftandard  ; but  as  every  attempt  to  accomplifh  this  has  failed,  we  are  obliged  to  re- 
fort to  thofe  general  qualities  of  matter  which  are  the  molt  durable  and  leaft  variable. 

Of  this  clafs  are  cohefion,  motion,  gravity.  See.  upon  the  laft  of  which  the  following 
theorem  depends,  and  from  which  alfo  Mr.  Huygens  has  deduced  the  pendulum 
ftandard. 

But  the  pendulum  is  fubjeCt  to  many  imperfections  ; the  principal  of  which  are  : 

1 ft.  That  the  variation  of  the  weight  of  the  atmofphere  affeCts  it. 

2dly.  It  is  of  different  lengths  at  different  diftances  from  the  equator. 

3dly.  It  requires  a force  in  addition  to  its  gravity,  to  preferve  it  in  motion  a fufficient 
time  ; and  as  this  may  be  greater  or  lefs,  in  different  experiments,  it  may  accelerate 
or  retard  the  vibrations,  and  confequently  render  the  length  uncertain. 

4thly.  Unlefs  the  pendulum  move  in  a cycloidal  arch,  its  ofcillations  will  not  be 
perfectly  ifochronous,  and  this  has  not  been  effected  hitherto. 

jjthly.  Since  the  pendulum  is  a meafure  of  length  only,  the  meafures  of  capacity 
and  weight,  if  they  be  deduced  from  it,  will  be  erroneous  in  a triplicate  proportion  of 
the  errors  of  the  pendulum. 

The  two  firft  of  thefe  faults  are  common  to  the  fcheme  here  propofed  alfo ; and  if 
the  following  theorem  fhould  be  thought  to  deferve  attention,  it  is  becaufe  the  ftand- 
ard deducible  from  it  is  not  fubjeCt  to  the  three  laft-mentioned  defeCts. 

Theorem. 

If  there  be  a cubic  veffel  with  an  aperture  in  the  bottom,  which  aperture  is  in  a gi- 
ven ratio  to  the  bafe  of  the  veffel ; and  if  the  ratio,  between  the  weight  of  the  water 
which  this  veffel  contains  when  full,  and  the  weight  of  the  water  difeharged  from  it 
through  this  aperture  in  a given  time,  be  given,  the  cube  itfelf  is  given. 

Demonfiration . 

No  other  fimilar  veffel  will  difeharge  a proportionate  quantity  through  a propor- 
tionate aperture  in  the  fame  time  ■,  for  if  fo,  the  weights  of  water,  difeharged  by  two 
Vo l . II.  Part  I,  S fuch 
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fuch  cubes  in  the  fame  time,  would  be  in  the  fame  ratio  to  their  difcharg.ing  cubes  re» 
lpetftively,  and  confequently  the  weights  of  the  difcharged  waters  niuft  be  to  each 
other  as  the  weights  of  the  cubes,  that  is,  in  a triplicate  ratio  of  their  altitudes;  but 
by  the  laws  of  hydraulicks  the  weights  of  the  water  difcharged  in  die  fame  time  from, 
different  altitudes,  and  through  different  apertures,  will  be  to  each  other  in  a ratio- 
compounded  of  the  fimple  ratio  of  the  apertures  (which  is  equal  to  the  ratio  of  the 
bafis,  which  is  equal  to  the  duplicate  ratio  of  the  altitudes),  and  the  fubduplicate 
ratio  cf  the  altitudes;  that  is,  the  weights  of  the  water  difcharged  muft  be  to  each 
other  in  the  triplicate  ratio  of  the  altitudes,  which  is  abfurd. 

in  making  an  experiment  according  to  this  theorem,  it  is  to  be  obferved,  that  the 
edges  of  the  orifice  fhould  be  as  thin  as  poffible,  and  that  the  veffel  fhould  not  be  fuf- 
fered  to  difcharge  fo  much  of  its  contents  that  the  furface  would  approach  the  bottom. 

It  is  evident,  that  by  this  method  a flandard  may  be  formed  for  any  length,  fuper- 
ficies,  or  capacity,  and  alfo  for  any  weight,  if  the  fpecific  gravity  of  the  water  made- 
uf%  of  be  given* 


XL.  Defer i^tion  of  a Spring  Block , defgned  to  affifi  a Veffel  in  Sailing.  Francis- 

Hop  kin  son,  Efq.  of  Philadelphia. 

Honoured  with  the  Magellanic  Gold  Medal , by  an  Award  of  the  Society , in  December  179 cv 

IT  is  an  acknowledged  fa£t,  that  when  the  fbrouds  of  a veffel  are  braced  very  tight, 
fo  as  to  prevent  the  mafts  from  having  any  play  or  fpring,  (he  will  not  fail  as  faft 
as  when  her  mads  are  permitted  to  bend  a little  to  the  impulfes  of  the  wind.  The 
reafon  is,  that  the  wind  is  feldom  uniform  in  its  force  for  any  length  of  time  ; and  it  is 
impoffible  that  a fudden  increafe  of  impulfe  (hould  infant aneoujly  communicate  a pro- 
portionable velocity  to  fo  heavy  a body,  placed  in  a refilling  medium  of  fo  great 
denfity. 

In  fuch  cafe  the  veffel  is  forcibly  preffed  into  or  againft  the  water,  and  is  obliged- 
to  heel  from  the  blafl,  until  a progreffive  motion,  adequate  to  the  force  impreffed,  can 
be  communicated  to  the  whole  mats.  But  thefe  fudden  preffures  againft  the  water,  and 
this  heeling  of  the  veffel,  are  great  obftacles  to  faft  failing;  in  as  much  as  they  occa- 
sion an  unprofitable  expenditure  of  the  force  which  fhould  pufti  her  forward. 

When  a veffel  firft  hoifts  her  fails,  although  fhe  may  be  in  a fituation  to  receive  the 
full  impulfe  of  the  wind,  yet  (he  will  not  immediately  proceed  with  the  velocity  which 
fhe  will  afterwards  acquire  from  the  fame  force  : having  not  yet  got  underway , as  the 
feamen  exprefs  it.  Upon  the  fame  principle,  when  a veffel  is  failing  at  the  rate  of  five 
knots,  if  a fudden  blaft  of  wind  fhould  come,  which  would  enable  her  to  make  feven 
knots,  fhe  may  be  confidered  as  being  perfectly  ftationary  with  refpe&to  the  two  ad- 
ditional knots,  and  will  require  feme  time  to  get  under  way  as  to  them.  Now  the  effeft: 
produced  by  relaxing  the  fhrouds  is,  that  the  maft,  receiving  the  firft  impreffion  of 
the  wind  upon  the  fails,  aids  as  a fpring,  and  yielding  to  the  impulfe,  gradually  com- 
municates motion  to  the  whole  veffel,  giving  her  time  to  get  under  way,  and  occa- 
sioning an.eafy  tranfition  from  one  degree  of  velocity  to  another:  fo  that  her  way  is 

not 


BOTANICAL  DESCRIPTION  OF  THE  PODOPHYLLUM  OF  LINNAlUS. 


*4» 

■not  checked  by  her  being  fuddenly  urged  againd  the  refilling  medium  on  the  accef- 
Fon  of  every  new  force  imprefled. 

But  the  misfortune-  is,  that  this  advantageous  ufe  of  the  mad  can  be  exercifed  only 
to  a fmall  extent ; for,  if  it  is  allowed  too  much  play,  it  will  be  in  danger  of  breaking. 
The  objed  of  the  prefent  propofal  is  to  enjoy  the  fame  benefit  to  a greater  extent, 
and  with  more  fecurity. 

The  mads,  yards  and  rigging  of  a fin  ip  receive  the  firft  impulfes  of  the  wind.  All 
thefe  are  in  fome  degree  ela'tic.  Every  twifted  rope  is  a fpirai  fpring,  and  every  fpar 
capable  of  being  a little  bent.  But  let  us  fuppofe  that  the  ropes  were  all  compofed  of 
firaight  Brands,  that  the  mafis  and  yards  were  inflexible,  and  the  fails  made  of  thin 
light  wood  ; in  fuch  cafe,  I fuppofe,  that  the  veflel,  in  failing  by  the  wind,  would  make 
but  little  head-way,  whatever  the  fhape  of  her  bottom  might  be  ; but  would  expend 
the  force  of  the  wind  in  heeling,  and  flipping  to  leeward.  If  this  js  true,  her  failing 
mull  be  confiderably  aflifted  by  any  means  that  (hall  increafe  the  adive  fpring  of  her 
rigging.  For  this  purpofe  I have  contrived  what  I call  a Spring-Block,  to  be  ap- 
plied to  all  fuch  parts  of  the  rigging  as  will  admit  of  it  with  fafety  and  convenience, 
and  where  its  operation  will  be  mod  advantageous  j but  particularly  to  the  fheet- 
ropes,  and,  if  pradicable,  to  the  dead-eyes  in  lieu  of  what  are  called  the  chains. 

Defcription. 

Plate  X.  A,  fig.  i.  is  a block  made  in  the  ufual  manner,  having  a ring  or  eye,  B, 
at  one  end.  C is  a fpirai  fpring  linked  at  one  end  to  the  hook  D E,  and  at  the  other 
to  the  ring  F,  which  is  to  be  annexed  by  a ftaple  to  the  timber-head,  or  by  fome  other 
means,  to  the  place  where  it  is  to  be  applied.  The  fpring,  C,  mud  be  of  well  tem- 
pered deel,  and  proportioned  in  firength  to  the  fervice  it  is  to  perform.  Within  the 
cavity  or  pipe  formed  by  the  fpirai  fpring,  there  mud  be  a chain  of  a fuitabledrengtb, 
called  a check-chain  (reprefented  feparate  at  G),  conneded  by  links  to  the  rings  D and 
F.  When  the  fpring  is  not  in  adion,  this  chain  is  flack  ; but  when  the  fpirai  fpring 
is  extended  by  the  force  of  the  wind  as  far  as  it  can  be  without  danger  of  injury,  the 
check- chain  mud  then  begin  to  bear,  to  prevent  its  further  extenfion  ; and,  if  drong 
enough,  will  be  an  effedual  fecurity  againd  failure. 

Fig.  2.  reprefents  part  of  the  gun-wale  of  a floop,  with  the  fpring-blocks  in  adion, 
one  of  them  hooked  to  a daple  in  the  timber-head,  and  the  other  to  the  corner  of  the 

jib- 

My* expedition  is,  that  a veflel  thus  furnifhed  will  be  lefs  liable  to  heel,  that  (he 
mull  receive  the  impulfes  of  the  wind  to  better  advantage,  and  fail  with  a more  lively 
and  equable  motion,  than  if  rigged  in  the  common^way. 

Vires  acquiret  cedendo . 


XLI.  A Botanical  Description  of  the  Podophyllum  Diphyllum  of  Linnaus,  By  Benja- 
min Smith  Barton,  M.D. 

TFIE  Anapodophyllon  of  Teurnefort  was  confidered  as  a genus,  of  which  there  was 
only  one  known  fpecies.  When  its  name  was  changed  by  Linnseus  to  that  of 
Podophyllum,  the  known  fpecies  was  denominated  peltatum . Another  was  afterwards 
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added,  with  the  trivial  name  of  diphyllum;  and  thefe  two  fpecies,  with  their  charac. 
ters,  have  kept  their  places  in  all  fubfequent  editions  of  the  Species  Plantarum  and 
Syfiema  Vegetabilium.  Linnaeus,  however,  had  never  feen  the  flowers  of  the  latter 
fpecies;  and  in  the  edition  of  the  Svjlema , printed  at  Vienna  in  1770,  he  exprefles  a 
doubt  whether  it  may  not  be  a fpecies  of  Sanguinaria.  Clayton,  in  his  Flora  Virgin} c a , 
enumerates  both  fpecies  as  indigenous  to  Virginia,  but  had  not  feen  the  flowers  of  the 
diphyllum.  No  later  botanift  mentions  the  plant. 

Dr.  S.  B.  often  fruitlefsly  fought  this  fpecies  in  the  woods  of  Pcnnfylvania.  Miv 
W.  Bartram  has  found  it  in  the  country  of  the  Cheerakee-Indians  plentifully,  but  not  in 
flower.  Another  gentleman  has  met  with  it  in  a rich  foil  near  the  river  Monaunghela, 
in  Pennfylvania,  and  alfo  on  the  Holftein,  in  North  Carolina,  but  not  in  a flowering 
flate.  Mr.  Andrew  Michaux,  a French  botanift,  difcovered  it  on  the  Blue  Ridge, 
near  the  head  of  the  Roanoke,  in  Virginia.  From  a root  of  the  plant,  which  he  fenc 
to  Mr.  Bartram,  and  which  flowered  in  fpring  1791,  in  the  neighbourhood  of  Phila- 
delphia, the  following  defcription  is  made. 

It  was  found  to  belong  to  the  clafs  of  OSlandria  Monogynia  of  Linnaeus.  As  to  its 
natural  clafs,  it  would  arrange  very  weli  between  Sanguinaria  and  Podophyllum , in  Lin- 
naeus’s 27th  natural  order  of  Rhceadea. 

■ , The  Generic  Character. 

Calyx,  A perianthium,  conftftingof  three,  four,  or  five  (moft  generally  of  five) 
equal,  concave,  and  lanceolate  leaves,  or  pieces,  rather  fhorter  than  the  corolla,  of  a 
pale  rofe  colour,  and  falling  off  fome  time  before  the  expansion  of  the  flower. 

Corolla.  The  corolla  confifts  of  eight  lanceolate,  or  narrow,  ovate,  pointed* 
fomewhat  concave,  and  fpreading  petals.  In  figure*  they  refemble  the  fegments  of  the 
flower-cup,  but  are  larger. 

Stamina.  The  filaments,  or  threads,  are  eight  in  number,  fimple,  flender,  much 
fliorter  than  the  corolla*,  and  inferted  into  the  receptacle.  The  Anther <e  are  flat, 
large,  eredt,  oblong,  and  incurved. 

Pistillum.  The  germen,  orfeed-bud,  is  fuperous,  large,  oblong,  or  ovate.  The 
ftyle  is  cylindrical,  thick,  and  fomewhat  fhorter  than  the  filaments.  The  ftigma  is 
flefhy,  radiated,  or  crifped. 

Pericarpium.  A large  capfule,  turban-fliaped,  pimpled,  tapering  towards  the 
lower  part,  thin,  unilocular,  and  divided,  on  the  pofterior  parr,  by  a longitudinal 
ridge.  It  fplits,  or  opens,  by  a tranfverfe  future,  or  lip,  which  is  more  than  one  half 
the  circumference  of  the  upper  part. 

Semina.  The  feeds  are  from  twelve  to  twenty  in  number,  lying  loofe.  They  are 
nearly  ovate,  and  fmooth. 

As  it  evidently  appears  to  be  a genus  diftindt  both  from  the  Sanguinaria  and  Podo- 
phyllum, Dr.  B.  thinks  it  neceffary  to  fix  a new  name  upon  it ; and  he  adopts  that  of 
Jeffersonia,  in  honour  of  Thomas  Jefferfon,  Efq.  Secretary  of  State  to  the  United 
States. 

. One  fpecies  only  is  as  yet  known.  This  he  names  and  defcribes  in  the  following 
manner : 

* They  are  abont  one-fifth  of  the  length  of  the  corolla. 
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Jeffersonia  Binata. 

The  root  of  this  plant  is  fibrous,  very  branching,  of  a pale  brown,  or  dirty  yellow- 
ifh,  colour,  and  confiding  of  a cortex,  or  bark,* and  a woody  parr.  This  ligneous 
portion  is  of  a more  lively  yellow  than  the  bark.  The  fibre;,  including  both  bark 
and  wood,  are  not,  in  general,  thicker  than  a common  pin. 

The  flalks  are  feveral : they  do  not  branch  out  at  all,  but  proceed  immediately 
from  the  crown  of  the  root,  fupporting  the  leaves,  and  the  flowers.  Both  thefe  leaf 
and  flower  ftalks  are  naked,  commonly  about  a line  in  thicknefs,  fniooth,  and  of  a. 
dark  green,  foraewhat  purplilh,  colour.  After  the  falling  off  of  the  flower,  theftalksr 
as  well  as  the  leaves,  &c.  increafe,  very  confiderably,  in  fize. 

The  leaves  are  binate,  or  two-lobed,  each  lobe  being  fo  mew  hat  of  a femi-cordated 
form,,  very  entire,  fmooth,  and  of  a fea- green  colour  on  the  under  fide.  The  prin- 
cipal nerves  are  five  in  number,  in  each  lobe. 

The  flower-cup  has  been  already  deferibed. 

The  corolla , or  flower,  is  of  a fine  white  colour,  and  (lands  ereft,  or  horizontal,  on 
the  fummit  of  the  flower-flalk.  There  is  never  more  than  one  flower  on  the  fame' 
ftalk. 

The  filaments  have  been  fufliciently  deferibed-.  The  anther  a,  or  Jummits , are- 
yellow. 

The  piflil  has  been  deferibed  ; as  has,  likewife. 

The  feed-veffel. 

The  feeds  are  nearly  of  a chefnut-brown  colour, 

Obfervations. 

The  common  height  of  the  plant,  whilft  in  flower,  is  about  fix  or  eight  inches:, 
after  the  fall  of  the  flower,  it  often  grows  a foot,  or  fixteen  inches  high.  The  flower 
continues,  for  feveral  days,  in  perfection  and  beauty  ; during  which  time  the  germen 
is  vifibly  enlarging.  The  petals  now  fuddenly  fall  off,  leaving  the  germen  ereft  upon 
the  fummit  of  the  ftalk.  This  vifeus  increafes  in  fize  very  rapidly,  changing  its  figure 
daily.  When  it  is  about  three  fourths  of  its  mature  fize,  it  is  nearly  of  an  obovate,  or 
turbinated  form,  fomewhat  comprelfed  on  one  fide.  During  this  ftage  of  its  growth, 
we  plainly  difeern  the  tranfverfe  future,  or  lips  of  the  incifion,  mentioned  in  the  ge- 
neric charadler.  When  it  is  completely  ripened,  the  feed-veffel  opens,  pretty  fud- 
denly, at  this  tranfverfe  future,  upon  which  the  fuperior  part  rifes  up,  and  now  it  ap- 
pears like  a cap,  or  helmet,  difeovering  the  naked  feeds,  lying  loofe.  The  feeds  are 
to  be  difperfed.  The  ftalk  fupporting  their  capfule  becomes  cernuous,  or  bends  down- 
wards, the  bending  being  made  a little  below  the  protuberant  part  of  the  ftalk,  which: 
I have  reprefented  in  the  different  figures  of  the  feed-veffel,  &c. 

The  leed-veflel  is,  for  fome  time,  of  a green  colour : as  it  advances  in  fize  and  age,, 
it  changes  its  colour,  becoming,  at  length,  of  a yellowifh  hue. 

In  the  garden  of  Mr.  Bart  ram,  before  mentioned,  the  Jefferfonia  Binata  flowers  early 
in  the  fpring.  The  feeds  ripen  before  mid-fummer.  Soon  after  this  period,  the 
plant  withers  and  decays,  but  the  root  continues  to  live,  at  a fmall  depth  under  the 
furface  of  the  ground,  increafing,  by  off-fets,  on  all  fides. 

As  to  its  medicinal  or  other  qualities,  nothing  is  yet  known.  The  writer,  how- 
ever, takes  the  opportunity  of  faying  fomething  of  thofe  of  the  Podophyllum  peltatum - 
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This  is  a plant  much  efleemed  by  the  Indians,  who  employ  its  root  as  a purgative, 
emetic  and  anthelmintic.  The  common  dole  is  from  lS  to  20  grains  in  powder.  It 
has  the  advantage  over  jalap,  in  operating  in  a fmaller  dofe,  not  fo  often  proving  eme- 
tic, and  being  lefs  liable  to  gripe,  and  lefs  naufeous.  It  has  fomewhat  of  an  ano- 
dyne 01  narcotic  quality.  Dr.  B.  adds  an  obfervation,  that  hybrid  vegetables  are 
frequent  in  America,  particularly  among  the  Syngenefi# . The  genera  of  Solidago  and 
there,  are  two  families  of  baftards.  He  fufpeds4that  the  Jefferfonia  may  poflibly 
be  a hybrid  between  the  kindred  genera  of  Podophyllum  and  S anguinaria . 

Explanation  of  Plate  VI.  Fig.  1. 

N®.  1.  The  plant,  of  its  natural  fize,  during  the  time  of  flowering. 

N°._2.  3.  4 and  5.  Different  views  of  the  feed-veflel.  N°.  2 and  3 reprefenr  the  ho- 
rizontal lip,  or  future,  which  afterwards  opens,  difeovering  the  feeds,  lying  loofe, 
^ as  in  N°.  5. — N°.  4.  exhibits  the  ridge  on  the  pofterior  part  of  the  feed-veflel. 

N®.  6.  A leaf,  of  the  common  fize,  after  the  flower  has  fallen,  and  the  feed-veflel  is 
ripe.  Some  of  the  principal  nerves  of  the  leaf  are  reprefented. 

3S°.  7.  The  germen,  or  feed-bud,  with  the  ftyle,  and  ftigma,  of  the  fize  they  appear 
a few  days  after  the  falling  off  of  the  flower. 

K”.  8.  One  of  the  leaves  of  the  flower-cup. 

N°.  9.  A feed,  of  its  natural  fize,  when  ripe. 

N°.  10.  A filament  and  anthera,  of  the  natural  fize. 

Isl°.  11.  and  12.  The  antherae,  at  the  time  of  their  fneddingthe  pollen,  or  fecundating 
duft,  burfting  laterally. 


XLII.  Obfervations  on  the  Conftru diion  of  Hofpitals , ly  Mr.  Le  Roy,  Member  of  the 
Royal  Academy  of  Sciences — (Extradled  from  an  EJfay  on  the  Subjedl,  which , with 
Jeveral  elegant  Plans,  was  trmfmitted  by  the  Author  to  the  Society,  but  could  not  be  in - 
Jerted  entire , as  it  contained  many  Remarks  of  a local  Nature,  refpedling  Paris — only.) 

THE  conftruftion  of  Hofpitals  is  in  general  obje&ionable,  either  becaufe  many  of 
the  wards  do  not  admit  of  perfect  ventilation,  or  becaufe  the  air  paffes  from 
one  patient  over  another,  by  which  means  contagious  difeafes  are  often  fpread. 

To  avoid  thefe  inconveniences,  a large  hofpital  fhould  confift  of  diftiruft  and  fepa- 
rate  buildings,  each  forming  one  ward,  eredted  upon  arches  or  columns,  at  a confi- 
derable  height  from  the  ground,  and  ranged  at  a diftance  from  each  other,  like  the 
tents  of  an  encampment. 

The  ceiling  or  roof  of  each  ward  (hould  be  formed  into  a number  of  fpherical 
arches  according  to  its  fize,  the  crown  of  each  arch  being  in  the  middle  of  the  breadth 
of  the  ward,  and  opening  into  a funnel  like  a common  chimney,  which  fhould  be  fup- 
plied  with  a vane  (refembling  that  we  call  a cowl),  fo  that  it  may  always  open  to 
leeward. 

In  each  floor,  mid-way  as  to  breadth,  fhould  be  a row  of  holes  at  fuitable  diftances 
from  each  other,  to  admit  air  from  below,  fo  conftru&ed  that  the  quantity  of  it  may  be 
regulated  at  pleafure. 
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In  confequence  of  this  ftru&ure,  there  muft  be  a conftant  change  of  air ; for  that 
which  is  in  the  lower  part  of  the  ward,  being  warmed  by  the  patients  and  nurfes,  and 
the  neceffary  fires,  will  afcend,  and  in  confequence  of  the  fpherical  conftriuftion  of  the 
roof,  will  be  diie&ed  to  the  openings  in  it,  and  flow  through  them,  while  the  holes 
in  the  floor  will  afford  a conftant  fupply  of  frefh  air,  which  will  move  rapidly,  as  it; 
enters  the  room  fo  low. 

A number  of  arches  with  openings  is  preferable  to  a fingle  arch  in  the  centre,  be- 
caufe  the  air,  in  paffing  from  the  extremities  of  the  room  to  the  centre,  flows  from  one 
patient  over  another — and  a plane  or  flat  ceiling,  even  with  apertures,  is  improper, 
becaufe  the  upper  air  at  a diftance  from  the  apertures  cannot  move  to  them. 

The  rooms  may  be  warmed  by  placing  grates  orftoves  over  thefe  holes  in  the  floor, 
and  no  bad  effect  can  be  produced  by  the  fire,  as  the  air  and  vapours  will  afcend  from 
it,  and  go  off  by  the  holes  in  the  cieling. — If  it  be  neceffary  to  quicken  the  circula- 
tion of  air,  either  on  account  of  the  fluggifhnefs  of  the  atmofphere,  or  of  the  conta- 
gious nature  of  any  difeafes  in  the  ward,  final]  fires  may  be  fixed  in  grates  or  ftoves 
near  the  openings  in  the  cieling,  to  increafe  the  motion  of  the  air. 

To  prevent  the  fpreading  of  contagion,  as  well  as  to  keep  the  lick  from  beholding 
the  fufferings  of  each  other,  a fcreen  of  fuitable  height  fhould  be  placed  between  each 
bed. 

For  contagious  diforders  and  furgical  cafes,  there  fhould  be  a number  of  wards,  at 
a diftance  from  the  Hofpital,  and  to  leeward  of  it  with  refped  to  the  prevailing  winds. 
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Covfi  derations  on  Barometric  and  Uy  drome  trie  Meajuremenis.  By  Mr.  Achard. 

IT  is  the  purpofe  of  this  memoir  to  prove,  that  the  ideas  ufually  formed  on  the  ba- 
rometric and  hygrometric  date  of  the  atmofphere  are  falfe. 

The  barometer,  according  to  the  received  opinion  of  philofophers,  is  an  inftrument, 
-by  means  of  which  a column  of  mercury  is  put  in  equilibrium  with  a vertical  column 
of  the  atmofphere,  and  the  weight  of  the  latter  is  determined  by  that  of  the  former. 
Mr.  A.  examines  this  opinion. 

It  is  proved  by  the  laws  of  hydroftatics,  that  when  two  columns  of  fluids,  equal  or 
different  in  fpecific  gravity,  and  connected  by  their  bafes,  are  in  equilibrium,  the 
fums  of  the  weights  of  thofe  parts  of  thefe  fluids,  which  are  in  a vertical  direction 
above  their  common  bafe,  are  equal.  This  theorem,  though  proved  with  refpeCt  to 
non-elaftic  fluids,  and  which  would  be  equally  true  of  thofe  the  elafticity  or  expan- 
fibility of  which  was  conftant,  is  not  fo,  where  of  the  two  fluids,  one  is  non-elaftic,  and 
the  other  elaftic,  or  of  variable  elafticity  or  expanfibility.  But  this  is  the  cafe  with 
refpeCtto  the  column  of  the  atmofphere  put  in  equipoife  with  that  of  the  mercury  in 
the  barometer.  Many  experiments  fhew,  that  the  different  expainfion  of  the  air,  owing 
<to  variations  of  temperature,  affeCts  the  height  of  the  mercury,  as  well  as  difference  in 
its  gravity  does.  But  there  is  another  lefs  known  caufe  which  produces  variations  in 
the  expanfion  of  the  air,  and  this  is  its  combination  with  the  different  volatile  masters 
to  which  it  unites  itfelf.  This  combination  may  be  effected  either  by  proper  folution 
or  by  Ample  mixture.  In  the  latter  cafe,  the  elafticity  and  expanfibility  of  the  air  are 
not  affeCted  ; in  the  former  its  expanfibility  undergoes  great  changes  according  to  the 
nature  of  the  fubftance  diffolved  in  it,  to  its  degree  of  faturation,  and  of  heat. 

Experiment,  (pi.  X.fig.  3.9 

Abed  is  a glafs  veffel,  the  neck  of  which  is  clofely  flopped  with  a ground  glafs 
Hopper.  At  l it  is  pierced  with  a hole,  through  which  is  paffed  a glafs  tube  h i her- 
metically fealed  at  h.  Its  length  ought  to  be  fuch,  that,  when  its  lower  extremity  is 
about  a line  diftant  from  the  bottom  of  a fmall  cylindrical  cup  k placed  in  the  glafs 
veffel,  the  part  of  it  / h fhould  projeCt  eight  or  nine  inches  above  the  hole  in  the  veffel. 
The  tube  muft  be  cemented  at  the  hole  fo  as  to  fuffer  no  air  to  pafs.  At  the  lower 
part  of  the  glafs  ftopper  g , is  attached,  by  means  of  a thread,  a very  thin  glafs  bubble 
made  by  the  blow  pipe,  filled  with  water,  hermetically  fealed,  and  having  a little  glafs 
hook  to  hang  by.  The  apparatus  being  thus  arranged,  the  cup  k is  filled  with  w'ell- 
dried  mercury.  By  means  of  a fpirit  lamp,  the  projecting  part  of  the  tube  is  then 
heated,  whence  part  of  its  air  is  dilated,  and  efcapes  by  its  orifice  /,  and  on  cooling, 
mercury  rifes  in  it  to  fupply  the  vacuum.  This  operation  is  to  be  repeated  till  the 
mercury  isfuftained  in  the  tube  fomewhere  between  / and  h.  Then  fome  flips  of  plate 
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iron,  juft  plunged  into  melted  cauftic  alkali  fo  as  to  receive  a coating  from  it,  areas 
quickly  as  poftible  introduced  through  the  neck  of  the  glafs  veffel,  which  is  imme- 
diately clofed  again  by  the  ftopper.  The  intention  of  this  is,  by  means  of  the  fupe- 
rior  attra&ion  this  alkali  has  for  moifture,  to  render  the  air  contained  in  the  veffel  as 
dry  as  poffible.  It  is  Mr.  de  Sauffure’s  method  of  producing  the  greateft  degree  of 
defecation  in  order  to  regulate  his  hygrometers.  The  apparatus  is  now  left  untouched 
in  an  apartment,  the  temperature  of  which  is  fubjedt  to  little  variation.  After  the  in- 
ftrument  has  acquired  the  heat  of  the  external  air,  the  place,  to  which  the  mercury  rifes 
in  the  tube,  is  marked  by  afilk  thread.  By  a fudden  inclination  of  the  glafs,  in  which 
care  is  taken  not  to  fpill  the  mercury  in  the  cup,  the  glafs  bubble  m is  then  broken 
againft  the  fide  of  the  veffel,  and  its  water  died.  The  inclofed  air,  made  as  dry  as 
poffible,  begins  immediately  to  diflolve  the  effufed  water,  and  continues  doing  it  to 
the  point  of  faturation.  The  mercury  inftantly  mounts  in  the  tube,  and  continues 
doing  fo  for  about  an  hour,  the  degrees  of  its  elevation  being  found  lefs  and  lefs  every 
ten  minutes,  till  they  become  infenfible. 

From  this  experiment  it  appears,  that,  all  other  circumftances  being  equal,  the  ex- 
panfibility  of  air  is  augmented  in  proportion  to  the  increafed  quantity  of  aqueous 
particles  to  which  it  is  united. 

Similar  experiments  were  tried  in  faturating  air  with  other  fluids  and  volatile  folids. 
The  general  refult  was,  that  all  fubftances  capable  of  evaporation  in  the  temperature 
of  the  atmofphere,  and  confequently  able  to  contract  the  union  of  folution  with  air, 
augment  its  expanfibility;  except  in  the  cafe  of  development  of  phlogifton,  which, 
by  decompofing  the  air,  diminifhes  the  elafticity  of  the  total  mafs.  But  this  only 
happens  where  phlogifton  is  fo  developed  as  to  be  no  longer  in  combination  with  other 
fubftances  ; for  while  this  combination  exifts,  it  does  not  decompofe  air.  Thus, 
the  different  kinds  of  ethers  moft  of  all  augment  the  elafticity  of  air;  and  next  to 
them,  perfectly  rectified  fpirit  of  wine. 

The  next  fubjeeft  of  examination  was  the  relation  between  augmentations  of  dila- 
tability  produced  by  correfpondent  augmentations  of  hear,  in  air  more  or  lefs  faturated 
with  water.  For  this  purpofe,  three  glafs  tubes  were  taken,  each  3 \ feet  long,  and  of 
equal  bore,  about  a line  in  diameter.  To  each  was  attached  a ball  of  if  inch  diameter. 
After  Mr.  A.  had  exa&ly  determined,  according  to  a method  deferibed  in  a former 
memoir,  the  ratio  of  the  capacity  of  the  balls  to  that  of  the  internal  volume  of  any 
given  extent  of  the  tubes,  he  filled  the  three  tubes  with  common  air  differently  charged 
with  water.  In  one  was  air  dried  as  much  as  poffible  by  cauftic  alkali.  In  another,  the 
air  was  that  of  an  apartment,  dry,  but  uninhabited.  In  the  third,  the  air  was  loaded 
with  as  much  water  as  it  could  take,  by  being  lliut  24  hours  in  a receiver  refting 
on  a plate  of  water.  Proceeding  then  after  the  manner  detailed  in  his  memoir  on  the 
relation  of  the  dilatability  of  different  forts  of  airs  to  different  degrees  of  heat,  he  found, 
that  under  correfpondent  degrees  of  heat,  the  dilatations  of  airs,  more  or  lefs  charged 
with  moifture,  were  very  different ; the  drieft  air  receiving  much  the  lead  augmenta- 
tions of  expanfibility,  and  the  moifteft  air  the  moft,  from  equal  augmentations  of  heat. 
In  repeated  experiments,  it  was  always  obferved,  that  very  dry  air  underwent  equal 
augmentations  of  volume  from  equal  augmentations  of  heat,  according  to  the  degrees 
on  Reaumur’s  fcale,  fo  that  the  dilatation  of  the  air  correfponded  to  that  of.the  mercury 
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by  the  fame  heat ; whereas,  the  more  air  was  impregnated  with  water,  the  more  irre- 
gular it  was  in  this  refpeft,  its  augmentations  rapidly  increafing  in  progreffion,  as  the 
heat  was  increafed. 

To  return  to  the  barometer.  From  what  has  preceded,  it  appears  that  the  elevation 
of  the  mercury  is  not  dependent  folely  on  the  gravity  of  the  column  of  air,  but  alfo 
on  its  thermometrical  and  hygrometrical  date.  The  following  remarks  may  be  made 
on  this  fubjeft.  When,  from  any  caufe,  the  water  diffolved  in  air  feparates  from  it, 
and  its  particles  form  malfes  only  adherent,  and  not  combined  with  air,  the  air  muff 
become  lefs  expanfible,  and  confequently  the  mercury  muft  fall.  This  feparation  of 
the  water  muft  be  followed  by  its  defcent,  on  account  of  its  fpecific  gravity,  and  this 
defcent  will  be  more  or  lefs  rapid,  and  in  different  forms,  according  to  the  temperature 
of  the  atmofphere,  as  thofe  of  mift,  rain,  fnow,  and  hail.  When  the  defcent  of  the 
mercury  is  not  followed  by  a fhower,  a wind  more  or  lefs  ftrong  never  fails  to  arife, 
which  will  either  in  part  or  entirely  carry  away  the  particles  of  water  before  they  can 
unite  fo  as  to  form  drops.  Thus,  from  the  diminution  and  augmentation  of  the  ex- 
panfibility  of  the  air  alone,  according  as  it  contains  more  or  lefs  water,  may  be  explained 
the  correfpondence  of  meteorological  changes  with  thofe  of  the  barometer. 

It  may  be  here  afked,  what  is  the  caufe  of  the  feparation  of  water  from  the  air  in 
which  it  is  diffolved  ? Mr.  A.  attributes  it  folely  to  the -variations  of  temperature  in 
the  atmofphere.  To  be  convinced  of  this,  it  is  enough  to  pay  attention  to  the  drops  of 
water  which  often  attach  themfelves  abundantly  to  the  infide  of  the  windows  of  apart- 
ments hotter  than  the  external  air ; whereas  the  contrary  takes  place  when,  as  fome- 
times  happens  in  a hidden  thaw,  the  internal  air  is  colder  than  the  external.  In  both 
thefe  cafes,  the  air,  loaded  with  as  much  water  as  it  can  contain,  is  obliged  to  depofic 
part  of  it  on  being  fuddenly  cooled. 

This  memoir  is  clofed  by  fome  remarks  on  hygrometers. 

All  hygrometers,  whatever  be  their  conftruftion,  are  formed  upon  the  principle  of 
the  augmentation  of  extent,  whether  in  length  or  breadth,  of  the  fubftance  employed 
as  ameafure,  by  the  aftion  of  the  particles  of  water  in  the  furrounding  air  ; and  this 
augmentation  is  fuppofed  to  correfpond  to  the  degree  of  humidity.  On  this  fuppofi- 
tion,  water  diffolved  in  air  muft  be  fuppofed  to  aft  on  the  hygrometer  in  the  fame 
manner  as  if  it  were  only  minutely  diffufed  through  it.  If  this  be  not  the  faft,  the 
foundations  of  hygrometry  are  falfe.  In  order  to  afcertain  whether  water  diffolved 
in  air  afts  on  the  hygrometrical  fubftance  in  the  fame  manner  as  when  it  is  only  dif- 
fufed, the  following  experiments  were  made.  As  it  was  enough  for  this  purpofe  that 
the  hygrometer  fhould  point  out  different  degrees,  without  the  power  of  comparing 
thefe  degrees,  a catgut  with  a needle  fixed  to  it  was  chofen. 

Exp.  1.  This  hygrometer  was  placed  in  a glafs  receiver  filled  with  air,  faturated 
with  water,  in  the  12th  degree  of  Reaumur’s  thermometer.  After  cutting  off 
alL  communication  with  the  external  air,  it  was  put  in  a place  where  the  temperature 
was  14  degrees.  After  fix  hours,  the  point  at  which  the  needle  remained  fixed  was 
noted.  The  apparatus  was  then  removed  to  a place  where  the  temperature  was  io- 
degrees.  After  twenty- four,  hours  the  needle  was  turned  to  the  fide  of  humidity.  It 
was  then  removed  to  a temperature  of  5 degrees;  and  in  twenty-four  hours  more  the 
needle  had  turned  confiderably  more  to  the  fide  of  increafed  humidity,  and  the  infide 
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of  the  receiver  was  covered  with  fmall  drops  of  water.  The  inftrument  was  then  taken 
to  a place  5 degrees  colder  than  the  freezing  point.  The  reparation  of  water  was  much 
more  abundant,  and  the  infide  of  the  receiver  was  covered  with  rime  ; but  the  needle 
remained  fixed  to  the  former  point. 

Exp.  2.  A fimilar  hygrometer  was  placed  in  a receiver  filled  with  very  moifl  air, 
which  had  no  communication  with  the  external  air.  Being  placed  twenty-four  hours 
in  a temperature  of  15  degrees,  the  point  at  which  the  needle  flood  was  marked.  It 
was  then  expofed  for  twenty-four  hours  to  4 degrees.  A portion  of  water  feparated, 
which  attached  itfelf  in  form  of  drops  to  the  infide  of  the  receiver.  The  air  was  then 
changed  to  another  dry  receiver,  placed  in  8 degrees.  The  hygrometer  was  foon  after 
put  in  it,  and  its  needle  flopped  nearly  at  the  fame  point  as  in  the  lafl  obfervation, 
though  a little  more  on  the  fide  of  moiflure.  The  fame  operation  was  repeated, 
placing  the  air  immediately  for  fixteen  hours  in  a temperature  8 degrees  below  freezing. 
A very  abundant  feparation  of  water  took  place,  which  turned  to  ice  on  the  fides  of  the 
receiver.  The  whole  was  then  placed  in  1 degree  below  freezing,  when  the  needle 
flopped  exaftly  at  the  fame  point  as  in  the  firfl  obfervation. 

By  the  firfl  experiment  it  appears,  that  water  contained  in  air  afls  on  the  hygrometer 
only  in  proportion  as  the  water  feparates  from  the  air,  and  not  at  all  while  combined. 

The  fecond  experiment  proves,  that  a mafs  of  air  may  contain  very  different  quan- 
tities of  water,  which  the  hygrometer  does  not  mark  out,  provided  the  temperature  be 
fuch  as  to  enable  the  air  to  hold  the  water  in  folution.  Hence  it  follows,  that  the  hy- 
grometer only  (hews  the  quantity  of  water  diffufed  in  the  air,  and  not  that  diffolved  in  it. 
Whence  hygrometrical  meafurements  are  always  dependent  on  the  thermometrical 
flate  of  the  air  j and  the  inflrument  is  no  true  meafure  of  the  quantity  of  water  united 
to  air. 


Objervations  on  Terrejirial  Electricity.  By  Mr.  Achard; 

THE  elefrrical  conductor  in  the  garden  of  the  Academy  deflined  to  meteorologi- 
cal obfervations  has  an  infulated  point,  eighty  feet  high,  connefted  by  means  of 
brafs  wire  with  an  electrometer  compofed  of  two  little  balls  of  pith  of  elder,  hung  by 
threads  on  the  two  fides  of  a vertical  brafs  rule,  the  repulfive  power  of  which  when 
electrified  caufes  thefe  pendulums  to  rife  in  proportion.  The  rule  and  its  balls  are  en- 
clofed  in  a glafs  globe,  nine  inches  in  diameter,  which  is  covered  by  a glafs  funnel,  to 
prevent  its  fummit  from  being  moiftened  in  cafe  of  rain,  which  would  eftablifih  a com- 
munication between  theatmofpheric  ele&ricityandthe  earth.  The  lower  part  ofthe  globe, 
containing  the  ele&rometer,  is  attached  by  means  of  a refinous  cement  to  a plate  of 
brafs  fixed  by  fcrews  to  a wooden  (land,  three  feet  high.  To  this  (land  is  attached  an 
iron  bar,  which  enters  three  feet  into  the  earth.  It  is  moveable,  fo  that  it  may  be 
brought  nearer  to,  or  removed  farther  from  the  wire,  which  forms  the  communication 
between  the  point  of  the  conductor  and  the  electrometer. 

On  Auguft  n,  1787,  between  three  and  four,  P.  M.  the  fky  being  quite  ferene, 
with  a brilk  N.  W.  wind,  the  barometer  at  28  inches,  3-P-5-  lines,  the  thermometer 
(Reaumur’s)  at  1 2 -Ar  degrees,  the  declination  of  the  magnetic  needle  170,  54',  de 
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Luc’s  feather  hygrometer  at  34  ^ degrees,  I found  the  balls  of  the  electrometer  dT- 
verging  more  than  an  inch  from  the  rule ; the  wire  from  the  point  of  the  conductor 
gave  ftrong  and  very  pungent  fparks.  On  bringing  the  hand  to  the  glafs  globe,  and 
then  withdrawing  it,  the  eleCtricity,  inftead  of  being  diminifhed,  was  much  aug- 
mented ; and  the  refult  was  the  fame  on  repeated  trials.  A fimilar  experiment,,  on 
the  14th,  was  attended  with  the  fame  confequence.  As  I could  not  explain  this  phe- 
nomenon on  the  fuppofition  that  the  conductor  had  received  its  electricity  from  the 
atmofphere,  nothing  remained  but  to  fuppofe  that  the  whole  apparatus  had  received 
it  from  the  earth,  or  the  ft  rat  a of  air  near  it.  To  afcertain  how  far  this  fuppofition 
was  admiftible,  I feparated  the  chain  of  communication  between  the  electrometer  and 
the  conductor,  and  inftantly  the  figns  of  eleCtricity  in  all  the  parts  difappeared;  foon 
after  I rejoined  it,  and  they  re-appeared  ftrong  enough  to  fhow  vifible  fparks  in  full 
day-light.  If  the  eleCtricity  of  the  conductor  had  been  derived  from  the  atmofphere, 
it  Ihould  have  continued  to  flhew  itfelf  in  the  conductor,  notwithftanding  the  commu- 
nication between  it  and  the  electrometer  was  broken  off.  As  this  was  not  the  cafe,  it 
was  evident  that  fuch  a communication  was  neceffary  to  the  eleCtricity  of  the  conduc- 
tor. To  afcertain  the  matter  I made  further  trials. 

The  communication  between  the  glafs  globe  and  the  conductor  being  interrupted, 
I brought  my  finger  to  it,  but  neither  at  the  approach  nor  during  the  contaCt  was 
there  any  motion  in  the  balls  of  the  electrometer.  On  removing  the  finger,  however, 
the  balls  fenfibly  diverged.  The  fame  thing  happened  when  I touched  the  other 
conducting  bodies.  I then  renewed  the  communication,  without  remarking  at  firft 
the  leaft  eleCtricity  j but  after  bringing  the  brafs  wire  within  half  an  inch  of  the  iron 
bar  going  from  the  electrometer  to  the  ground,  the  whole  apparatus  became  eleCtri- 
cal.  From  this  experiment  it  appeared,  that  the  eleCtricity  of  the  conductor  was  a 
confequence  only  of  the  approach  of  fome  of  its  parts  to  the  conducting  bodies  which 
communicated  with  the  earth,  or  of  the  immediate  contaCt  of  thefe  bodies  with  the 
glafs  globe.  Hence  it  is  plain,  that  the  eleCtricity  of  the  conductor  was  not  derived 
from  that  of  the  atmofphere,  but  of  the  earth. 

In  order  to  make  further  obfervations  on  the  eleCtrity  of  the  earth,  I have  conftruCted 
an  inftrtiment,  which  confifts  of  a Canton’s  electrometer  enclofed  in  an  infulated  glafs 
globe : a brafs  wire,  which  enters  the  ground,  and  is  pointed  at  its  upper  end,  ap- 
proaches within  a quarter  of  an  inch  to  the  electrometer. 

Many  phenomena  may  be  explained  by  the  eleCtricity  of  the  earth,  particularly  that 
of  the  rife  and  fall  of  the  dew,  and  its  greater  propenfity  to  attach  itfelf  to  bodies  ori- 
ginally electrical,  than  to  conductors.  But  a detail  of  experiments  on  this  fubjeCt  is 
referred  to  fome  future  occafion. 
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On  a new  very  advantageous  Method  of  making  White  Lead , Mafficot , and  in  general  of 
giving  to  Calxes  of  Lead  different  Colours  proper  for  painting  in  Oil , and  in  Dijtemper 
Mr.  Achard. 

IN  making  certain  experiments  on  the  decompofition  of  common  fait,  for  the  pur- 
pofe  of  obtaining  its  mineral  alkali,  Mr.  A.  found,  that  by  triturating  litharge  with, 
this  fakj  it  was  converted  into  a very  white  calx,  which,  on  expolure  to  a gentle  heat, 
took  a beautiful  yellow.  By  a feries  of  experiments  on  calxes  of  lead  thus  prepared, 
he  found  that  the  white  calx  might  be  fubftituted  to  cerufle ; and  that  by  different 
degrees  of  calcination,  different  fhades  of  colour,  from  light  yellow  to  brown,  might: 
be  produced,  very  proper  for  the  painter’s  ufe.  Specimens  of  them  were  font  to  the 
Academy  along  with  this  memoir.  Some  of  thefo  were  prepared  by  triturating  litharge 
with  an  equal  weight  of  common  fait,  and  wafhing  it  with  an  alkaline  lye ; lbrne  with 
double  its  weight  of  fait*  and  TV  of  fixed  alkali ; fome  with  -f-  its  weight  of  fait,  and  an 
alkaline  lye.  They  were  expofod  to  different  degrees  of  calcination,  augmented  gra- 
dually. The  advantage  of  preparing  colours  from  lead  in  this  manner,  is  a-  much 
greater  cheapnefs  than  in  the  ordinary  modes. 


Memoir  on  Abforption.  By  Mr.  Walter,. 

THE  purpofo  of  this  memoir  is  to  refute  the  opinion  generally  maintained  by  the 
anatomifts  of  the  Englifh  fchool,  and  particularly  in  the  work  of  Mr.  Cruik- 
(hank,  of  the  exclusive  action  of  the  lymphatic  fyftem  in  the  function  of  abforption. 

Mr.  W.  begins  with  a definition  of  abforption,  its  caufo,  the  nature  of  pores,  the 
different  kinds  of  veffels,  and  a ihort  hiftory  of  the  difooveries  of  the  circulation,  and 
of  the  la&eal  and  lymphatic  fyftems.  Thefo,  as  well-known  matters,  we  fhall  not  far- 
ther notice,  but  fhall  proceed  diredtly  to  his  remarks  on  the  Englifh  writers. 

The  do&rine  of  tranfudation  after  death  has  been  brought  to  the  fupport  of  the  new 
fyftem  of  lymphatic  abforption.  Dr.  Hunter  and  Mr.  Cruikfhank  fuppofe  that 
tranfudation  through  pores  does  not  take  place  till  after  the  death  of  the  fubjeCt. 
Dr.  H.  afferts,  that  if  an  artery  in  a dead  fubjedt  is  injected  with  a very  fubtile  matter, 
the  injection  will  pafs  into  the  cellular  fubftance;  but  if  it  be  coloured  with  vermi- 
lion, not  a particle  will  pafs  this  way,  unlefs  the  coats  of  the  arteries  be  lacerated. 
On  this  Mr.  W.  remarks,  that  if  the  injection  be  very  well  prepared  and  applied, 
the  matter  eafily  penetrates  into  the  cellular  fubftance  and  the  cavity  of  the  inteftines, 
without  any  rupture  or  extravafation.  The  obftacle  ufually  met  with  proceeds  from 
the  particles  of  the  vermilion,  which  not  being  fufficiently  levigated,  obftrucft  the 
minute  ramifications  of  the  veffels.  A great  degree  of  fkill  is  alfo  neceftary  in  pufh- 
ing  injections,  fo  as  to  go  far  enough,  without  fuch  force  as  may  lacerate. 

Mr.  Cruikfhank  obferves  that,  in  opening  a dead  body,  the  gall-bladder,  and  con- 
tiguous part  of  the  duodenum  and  colon,  are  found  tinged  with  the  hue  of  the  bile  j 
and  alfo,  that  the  exterior  coat  of  the  ftomach  is  of  a deep  red,  from  the  exudation 
of  the  blood;  whereas  neither  of  thefo  circumftances  are  found  in  opening  a living 
* animal. 
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animal.  Mr.  W.  on  the  contrary,  has  always  found,  even  in  living  animals,  and  in 
men  opened  very  foon  after  a violent  death,  that  the  gall-bladder  and  neighbouring 
inteftines  were  tinged  with  the  colour  of  the  bile.  He  has  found  the  external  coat  of 
the  ftomach  of  a pale  red  ; but  fuppofing  it  were  deeper  after  death,  he  fhould  impute 
it,  not  to  exudation,  but  to  the  accumulation  of  blood  in  the  veins,  which  takes  place 
after  that  period. 

Mr.  Cruikfbank  adduces,  as  a further  argument,  the  eafe  with  which  a folution  of 
■glue  injeded  into  the  coronary  vein  paffes  into  the  pericardium  ; or  one  into  the  veins 
of  the  pia  mater  paffes  into  the  ventricles  of  the  brain  ; whereas  no  fuch  thing  hap- 
pens during  life.  Mr.  W.’s  reply  to  this  is,  that  on  injeding  with  a moderate  degre* 
of  force,  the  liquor  does  not  efcape  into  thefe  cavities ; that  even  this  force  is  greater 
than  that  with  which  the  blood  is  impelled  during  life ; and  that,  in  injeding,  the 
natural  courfe  of  the  fluids  in  the  veins  is  inverted,  going  from  the  trunk  to  the 
branches,  inftead  of  the  oppofite  direction.  He  therefore  imagines,  that  the  fuccefs 
of  fuch  injedions  proves  either  laceration  of  the  veffels,  or  the  exiftence  of  abforbing 
orifices , from  the  minute  ramifications  of  the  veins. 

In  order  to  prove  that  tranfudadon  is  poffible,  even  in  living  fubjeds,  Mr.  W.  re- 
marks, that  all  the  membranes  containing  fluids  are  furnifhed  with  phyfical  pores — 
that  they  are  alfo  pierced  by  an  infinite  number  of  veffels,  which  are  furrounded  with 
a loofe  cellular  tiffiue,  where  they  pafs — that  thefe  pores,  adinglike  the  orifices  of  ca- 
pillary veffels,  would  imbibe  the  fluids  fuited  to  their  fpecific  gravities — and  that 
hence  not  only  tranfudation,  but  abforption,  through  them  is  poffible.  As  an  an- 
fwer  to  Mr.  Cruikfhank’s  objedion,  that  were  this  the  cafe  there  could  be  no  dropfy 
of  the  thorax  or  abdomen,  he  obferves,  that  the  pores  of  the  pleura  and  peritonaeum 
may  not  be  capable  of  admitting  water,  or  that  it  may  be  poured  out  by  the  arteries 
too  rapidly  to  be  re-abforbed  in  equal  proportion. 

Mr.  Cruikfhank  having  afferted,  that  the  odour  of  the  femen  is  proper  to  its  na- 
ture, and  not  derived  from  the  exhalations  of  a volatile  fluid  produced  near  the  rec- 
tum, and  penetrating  through  the  pores  of  the  feminal  veffels,  Mr.  W.  firft  lays  it 
down  as  a matter  of  fad,  that  the  femen  has  a volatile  odour,  to  which  its  energy  is 
attached,  and  that  this  odorous  principle  is  capable  of  being  abforbed.  He  relates 
his  examination  of  the  body  of  a female,  who  died  immediately  after  coition,  in  whom 
the  fringes  of  the  fallopian  tubes  were  found  embracing  the  ovaries,  w'hile  the  tubes 
contained  femen,  and  their  veffels  were  diftended  with  blood,  as  if  injeded.  He 
agrees  with  Haller,  in  imputing  the  naufea  in  women,  after  conception,  in  part  to  the 
abforption  of  femen.  He  next  confiders  Mr.  Cruikfhank’s  affertion,  that  during  life 
there  is  not  only  no  tranfudation,  but  that  there  is  even  no  fecretion  of  a fluid  of  a re- 
markably fetid  and  penetrating  odour.  In  contradidion  to  this,  Mr.  W.  fays,  that 
on  opening  the  abdomen  of  a living  man,  or  other  animal,  a very  penetrating  and  fetid 
odour  is  perceived  ; and  that  the  reafon  why  the  abdominal  mufcles  are  not  rendered 
putrid  by  it,  as  they  are  after  death,  is,  that  the  exhalations  are  immediately  re-ab- 
lorbed,  and  are  either  employed  to  give  acrimony  to  other  fecretions,  as  the  bile, 
or  carried  off  by  the  emundories.  The  fame  may  be  faid  with  refped  to  the  fetid 
matter  of  lumbar  abfceffes  before  they  are  opened. 

Proceeding  now  to  the  queftion  of  abforption  itfelf,  the  writer  firft  confiders  that  of 
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the  chyle  ; and  difcufies  the  arguments  brought  to  refute  the  co-operation  of  the  vena 
portarum  with  the  lymphatic  fyftem,  in  this  function.  Hd  gives  an  abridgment  of 
the  experiments  of  J.  Hunter  and  Cruikfhank,  and  makes  a general  objedtion  to  the 
inferences  drawn  from  them,  which  is,  that  the  extreme  fufferings  of  the  animal  muft 
greatly  alter  the  adlion  of  the  veffels,  and,  in  particular,  muft  probably  caufe  fuch  a 
contradlion  in  the  venous  abforbing  orifices,  as  to  prevent  them  from  performing  their 
office.  He  confirms  Boerhaave’s  argument  in  favour  of  the  abforption  of  the  vena 
portarum,  that  its  blood  is  not  difpofed  to  coagulate;  and  queftions  the  folidity  of 
Mr.  Cruikfhank’s  oppofite  affertion  ; and  likewise  attempts  to  fhew  that  the  chyle  and 
lymph,  which  this  vein  may  be  fuppofed  to  abforb,  would  have  the  effedt  of  preventing 
the  coagulation  of  the  blood.  He  then  confiders  Boerhaave’s  argument,  that  this  vein 
is  too  capacious  for  its  correfpondent  arteries,  whence  it  is  probably  deftined  to  the  re- 
ception of  an  abforbed  fluid.  He  allows  weight  to  Mr.  Cruikfhank’s  reply  to  this,, 
viz.  that  all  other  veins  alfo  much  exceed  their  arteries  in  capacity  ; but  obferving 
that  the  quantity  of  blood  is  greatly  diminifhed  during  its  courfe  through  the  arteries, 
by  the  fecretions,  and  by  nutrition,  he  thinks  that  the  fuperior  capacity  of  the  veins,, 
notwithftanding  this  defalcation  of  the  blood  they  receive,  is  a good  argument  for  the- 
fuppofition  of  their  abforption.  From  a minute  examination  of  the  peculiar  ftruc- 
ture  of  the  vena  portarum,  Mr.  W.  is  convinced,  that  it  is  intended  to  contain  a quan- 
tity of  fluids  beyond  that  brought  to  it  by  the  blood-veffels.  He  diftinguifhes,  how- 
ever, two  kinds  of  nutritive  fluids  abforbed  from  the  inteftines ; the  one,  that  which 
under  a milky  appearance  is  imbibed  by  the  lymphatics ; the  other,  more  grofs  and 
aqueous,  which  is  taken  in  by  the  branches  of  the  vena  portarum. 

Perfedt  obftrudtions,  and  even  lapidification,  of  the  mefenteric  glands  are  not  un- 
common, in  which  cafe  nutritive  abforption  could  not  be  performed  by  the  lympha- 
tics. Mr.  W.  gives  a figure  of  the  ladteals  and  glands  of  the  jejunum  completely  ob- 
ftrudted  and  indurated,  in  a man  of  thirty;  and  obferves,  that  obftrudtions  of  this, 
fort,  from  vifcid  and  earthy  juices,  are  very  common  in  children.  In  very  old  peo- 
ple it  is  ufual  to  find  the  lymphatic  glands  entirely  fhrunk  away,  and  the  veffels  going 
to  them  obliterated.  Yet  thefe,  if  living  on  fucculent  diet,  are  fufficiently  nourifhed. 

The  next  proof  advanced,  of  the  abforption  of  the  inteftinal  veins,  is  the  fmallnefs  of 
the  thoracic  dudt  in  proportion  to  the  quantity  of  fluid  which  muft  pafs  through  it, 
were  the  lymphatics  the  only  abforbents.  This  is  particularly  remarkable  in  the 
copious  and  quick  fecretion  of  urine  in  drinking  freely.  Mr.  Cruikfhank  has  endea- 
voured, by  calculations  of  the  diameter  of  the  thoracic  dudt  compared  with  the  velo- 
city of  the  fluid  moving  through  it,  to  do  away  this  objedtion  ; but  Mr.  W.  combats 
his  arguments  with  other  calculations  and  obfervations,  in  which  he  compares  the  great 
velocity  of  the  blood  in  its  veffels  with  the  flownefs  of  the  lymphatic  fluids,  and  con- 
cludes, that  therefore  the  latter  cannot  bring  neceffary  fupplies  to  the  former.  With 
refpedt  to  the  fecondary  lymphatic  canal  in  the  anterior  mediaftinum,  anaftomofing 
with  the  thoracic  dudt,  on  the  aid  of  which  Mr.  Cruikfhank  places  much  dependence, 
Mr.  W.  traces  it  principally  from  the  liver,  and  afferts,  that  it  may  be  filled  by  an 
injedfion  from  the  vena  portarum. 

Mr.  Cruikfhank  brings  as  an  argument  for  the  abforption  of  the  lymphatics,  that,  in 
cafe  of  a total  obftrudtion  of  the  cyftic  dudl,  when  the  gall-bladder  was  dift.en.ded  with 
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Tile,  he  has  found  the  lymphatic  veffels  of  this  bladder  full  of  bile.  Mr.  W.  how- 
ever, on  his  own  principles,  accounts  for  it  by  fuppofing,  that  after  death  the  bile 
tranfudes  through  the  teguments  of  the  gall-bladder  into  the  cellular  tilfue  interpofed 
between  them,  whence  the  lymphatics  arife,  and  not  from  the  internal  furface  of  the 
.gall-bladder. 

He  paffes  to  the  fpeedy  cures  of  dropfies  which  have  long  remained  unaltered, 
which  Mr.  Cruikfhank  attributes  to  a hidden  adtion  of  the  lymphatics,  roufed  to  re- 
newed power  by  fome  irritation.  This  idea  is  fupported  by  Mr.  Mafcagni’s  experi- 
ments of  injedting,  foon  after  death,  a coloured  liquor  into  the  thorax  and  abdomen, 
when  the  lymphatics  of  thefe  cavities,  and  thofe  on  the  furface  of  the  intefiines,  were 
always  found  to  have  imbibed  the  liquor.  Mr.  W.  in  fimilar  experiments,  found  no 
fuch  refult ; and  Mr.  Cruikthank  himfelf,  in  his  elaborate  defeription  of  the  lympha- 
tics, gives  no  room  to  fuppofe  that  he  has  obferved  any  in  the  pleura  or  peritonaeum. 
In  many  cafes  of  difeafe,  in  which  a coloured  liquor  has  been  formed  in  thefe  cavities, 
no  tign  of  it  has  ever  been  difeovered  in  the  lymphatic  fyfbem.  As  to  the  theory  that 
dropfies  are  carried  off  by  the  fudden  renewed  addon  of  die  abforbents,  Mr.  W.  op- 
pofes  it  by  another  hypothefis,  that  the  change  is  in  the  fecreting  arteries,  which  from 
fome  caufe  ceafing  to  pour  out  their  fluids,  the  venous  abforption,  which  was  all  the 
while  going  on,  is  now  able  to  drain  away  all  the  formerly  effufed  liquor. 

Mr.  Cruikfhank  found  that,  in  the  bodies  of  thofe  who  died  of  hsemoptylis,  the 
lymphatics  were  filled  with  blood.  Mr.  W.  never  obferved  this;  but  were  it  to  be 
admitted,  he  thinks  it  would  make  nothing  againft  the  abforption  of  the  veins ; fince  in 
the  lungs  there  is  exhalation  enough  to  require  the  moft  fpeedy  abforption  j and  from 
the  vifeous  matter  mixed  with  the  blood  effufed  in  pulmonic  haemorrhages,  part  of  the 
fluid  might  fiill  be  left  after  death  in  the  lymphatics.  As  to  Mr.  Cruikfhank’s  idea 
that  air  penetrates  into  the  blood-veffels  of  the  lungs,  and  mixes  with  the  blood,  Mr. 
W.  thinks  k neceflarily  requires  venous  abforption,  fince  the  rapidity  of  the  blood’s 
motion  in  the  arteries  of  the  lungs  would  infallibly  prevent  the  penetration  of  any  par- 
ticles which  did  not  come  in  the  diredtion  of  that  motion.  He  does  not,  however,  ad- 
mit the  theory  of  the  colour  of  the  blood  being  derived  from  the  air,  but  attributes 
the  increafcd  rednefs  of  the  blood  in  the  lungs  to  the  compreflion  of  its  globules  in 
pafling  through  the  finuofities  of  the  pulmonary  veffels. 

He  proceeds  to  abforption  on  the  furface  of  the  body.  He  begins  with  a brief  account 
of  the  anatomy  of  the  teguments,  in  which  he  divides  the  cutaneous  veffels  into  two 
claffes;  thofe  which  open  beneath  the  cuticle,  and  thofe  which  penetrate  it.  The  former 
principally  fecrete  the  mucous  juice  of  Malpighi,  of  which,  thickened  by  abforption, 
and  dried  and  condenfed  by  the  air  and  fridtion,  the  cuticle  is  formed,  which  is  there- 
fore an  inorganic  fubftance.  As  to  the  net-work ofMalpaghi,  or  rete  mucofum,  he  thinks 
it  entirely  an  imaginary  body,  and  only  formed  by  the  anatomifl  in  feparating  fome  of 
the  internal  layers  of  the  cuticle.  Exhalant  and  abforbent  vefl'els  alfo  pierce  the  cuti- 
cle, and  come  to  the  furface  of  the  body,  where  they  effedt  tranfpiration  and  reforp- 
tion.  Their  orifices,  however,  are  not  to  be  detedted  while  the  cuticle  is  entire;  the 
reafon  of  which,  Mr.  W.  thinks,  is,  that  they  receive  a fort  of  fheath  from  the  cuti- 
cle. This  fo  contracts  the  orifices,  that  injedtions  will  not  penetrate.  But  if  the  cu- 
ticle be  dripped  off,  all  the  extremities  of  the  veffels  will  then  be  truncated,  and  an 

injection 


ON  THE  INCLINATION  AND  VARIATION  OF  THE  MAGNETIC  NEEDLE. 


injection  will  now  pafs  to  the  very  furface.  On  the  fame  hypothefis  the  effects  of 
bliders  may  be  accounted  for,  which  firft  by  their  ftimulus  occafion  an  increafed  fecre- 
tion  of  the  mucus  of  Malpighi,  which  detaches  the  cuticle  from  the  cutis,  and  breaks 
off  the  ends  of  the  penetrating  veffels  which  confequently  pour  out  their  contents ; 
and  re-abforption  cannot  take  place  while  the  cuticle  continues  entire. 

The  partifans  of  exclufive  abforption  by  the  lymphatics  deny  that  the  veins  carry 
their  extremities  to  the  furface  of  the  body.  Mr.  W.  afferts  the  contrary,  from  his 
fuccefs  in  making  a mod  minute  injedion  from  the  veins  alone,  in  which  their  ori- 
fices can  be  diftindly  feen  with  the  microfcope.  A dill  more  decifive  proof  he  finds 
in  the  vafcularity  of  fleatomas,  hydatids,  polypuffes,  and  other  excrefcences,  which 
are  full  of  veins  and  arteries,  that  are  prolongations  of  the  cutaneous  veffels ; whereas 
no  lymphatics  have  ever  been  traced  in  them.  His  general  conclufion,  therefore,  is, 
that  lymphatics  exifl  in  the  fkin,  originating  from  its  interior  furface,  and  the  cellu- 
lar membrane,  and  that  they  abforb;  but  he  denies  that  they  pierce  the  cutis  and  cu- 
ticle fo  as  to  abforb  from  the  furface  of  the  body.  Profeffor  Haafe  of  Leipfic,  how- 
ever, afferts  that  he  has  pufhed  mercury,  in  an  injedion  of  the  lymphatics,  as  far  as 
the  exterior  furface  of  the  fkin.  Mr.  W.  makes  various  objections  to  this  experi- 
ment, attempting  to  fhow  the  probability  of  a laceration  of  the  lymphatics,  and  that, 
at  mod,  the  lymphatics  could  only  reach  the  outer  furface  of  the  cutis,  and  not  pene- 
trate the  cuticle.  As  to  the  profeffor’s  explanation  of  the  cedematous  legs  of  pregnant 
women  from  compreffron  of  the  lymphatics  of  the  pelvis  and  ilia,  Mr.  W.  remarks,  that, 
were  this  the  caufe,  the  lymphatics  of  the  lower  extremities  mud  be  found  greatly  dis- 
tended in  confequence  of  a compreffion  fo  long  continued,  w'hich  is  not  the  cafe. 

The  writer  terminates  his  memoir  with  the  following  conclufion : — The  lymphatics  are 
abforbing  veffels  properly  fo  called  ; and  in  all  parts  where  there  is  a cellular  fubdance, 
they  partake  with  the  veins  the  office  of  abforption.  They  abforb  the  chyle  in  con- 
jundion  with  the  vena  portarum.  In  the  breads  of  women,  the  lymphatics  alone  per- 
form the  abforption  of  the  milk.  On  the  other  hand,  the  veins  alone  perform  ab- 
forption in  all  the  cavities  of  the  body,  and  on  all  its  furface. 


Memoir  cn  the  Rupture  of  Dykes.  By  Mr.  Silberschlag. 

THE  importance  of  this  fubjed,  and  the  circumdances  referred  to  in  the  difcuf- 
fion,  being  local,  we  fhall  not  occupy  the  attention  of  our  readers  with  an 
abridgment  of  it. 


On  the  Inclination  and  Variation  of  the  Magnetical  Needle.  By  J.  E.  Silberschlag. 

THE  obfervations  on  the  magnetic  needle  are  introduced  by  a previous  inquiry 
into  the  forces  of  the  elementary  particles  of  body,  from  which,  and  not  from 
matter  confidered  as  fuch,  are  faid  to  arife  all  the  phenomena  of  nature.  The  ele- 
mentary particle,  or  element  of  body,  is  the  original  caufe  of  all  changes  offered  .to  the 
fenfes ; and  it  is  contended,  that  fubdance  itfelf  is  only  force,  and  its  internal  offence 
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confifts  only  in  force.  To  thofe  who  find  it  difficult  to  conceive  of  force  without  a 
fubftance  as  the  fubftratum  for  its  adion,  the  argument  of  Baumgarten  may  be  ap- 
plied. “ Force,  ftridly  fpeaking,  is  either  fubftance  or  accident.  le  as  not  accident, 
“ when  there  is  a fufficient  reafon  for  all  thofe  things,  which  are  appropriated  to  any 
“ fubftance.  Therefore  it  is  fubftance  : and  what  indeed  is  that  fubftratum  in  which 
“ force  i3  fuppofed  to  exift  ? A namelefs  thing,  to  which  there  is  no  mean  of  appeal- 
<c  ing.”  Hence,  the  Leibnitians  are  right  in  fuppofing  the  whole  vifible  world  to  ex- 
hibit phenomena  only  from  elements,  whofe  effects  are  obfervable  by  the  fenfes. 

The  following  are  the  eflential  charaders  of  the  elements,  ift.  The  element  pro- 
duces its  effed  from  itfelf  alone  without  foreign  aid.  2.  Elements  are  fufficient  alone 
for  themfelves : being  once  created,  they  endure,  and  not  being  compofed  of  parts, 
cannot  be  penetrated,  diffolved,  ordeftroyed  by  an  external  and  finite  power.  3.  They 
ad  not  by  mechanic  impulfe,  but  by  communicated  energies,  which  alter  the  ftate 
of  neighbouring  bodies.  4.  The  extent  of  this  energy  may  be  called  the  dunamick 
fphere,  whofe  centre  is  the  element  or  fubftance  itfelf. 

It  is  allowed  that  there  can  be  no  adion  without  readion.  Hence,  to  every  ele- 
ment, readion  muft  be  attributed,  equal  to  the  force  in  the  contrary  diredion.  Let 
ABCI)  (plate  VII.  fig.  1.)  be  the  dunamick  fphere,  a the  force  ading  towards  the  periphery, 
then  x will  be  the  renitence  towards  the  centre.  As  this  renitence  cannot  lofe  itfelf  in 
vacuo,  the  dunamick  centre  oppofes  it  by  a renitence  in  the  oppofite  direction  y,  which 
produces  a force  b ading  in  an  oppofite  diredion  to  the  force  a.  On  thefe  renitences 
depends  the  eternity  of  the  elements  ; for,  fuppofing  an  explofion  from  an  internal 
force,  fince  that  cannot  exift  without  an  equal  internal  readion,  by  every  renitence  the 
force  emitted  is  reftored  to  the  ading  element.  There  can  therefore  be  no  lofs  of 
power;  every  effed  is  brought  back  again  to  the  dunamick  centre. 

Neither  of  the  renitences  can  be  changed  into  its  oppofite.  For  the  renitence  x is 
the  fufficient  caufe  of  the  renitence  y.  If  y could  be  changed  into  x,  then  x would  be 
both  caufe  and  effed,  a pofition  which  involves  a contradidion. 

Let  a,  with  the  pointed  arrow,  denote  a force,  which  may  be  called  anteriour,  then 
b,  as  a blunt  arrow,  may  be  called  pofteriour,  then  forces  produced  by  anteriour  or 
pofteriour  forces  are  called  homogeneous,  but  heterogeneous,  if  the  anteriour  of 
one  element  ads  upon  the  pofteriour  force  of  another.  The  adion  is  called  harmo- 
nical,  as  in  fig.  2 and  3,  when  the  force  of  one  element  has  an  influence  upon  that  of 
the  other  in  the  fame  diredion  ; difharmonick,  as  in  fig.  4.  when  the  two  forces  op- 
pofe  each  other.  The  adive  force  is  diftinguifhed  by  Latin,  the  paffive  by  Greek 
letters. 

Homogeneous  force,  ading  harmonically,  increafes,  heterogeneous  weakens  paffive 
renitence. 

In  fig.  2.  a and  a,  b and  p ad  harmonically,  and  the  power  of  a and  (3  is  increafed 
by  the  adion  of  a and  b ; but  the  force  and  renitence  are  equal,  and  £and  v are  of  the 
fame  kind  as  x and  y ; therefore,  « and  p read  with  increafed  force  on  £ and  u,  which, 
are  repelled  to  the  dunamick  centre.  Or  fuppofe  a and  b to  enter  into  a and  p,  then 
the  powers  of  a.  and  p,  as  to  adionand  renitence,  are  doubled, and  attradion  neceflarily 
arifes,  In  fig.  3,  the  oppofite  takes  place,  and  repulfion  arifes. 


Repulfion 
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Repulfion  alfo  arifes  from  homogeneous  forces  afting  oppofite  to  each  other  ciifhar- 
monically. 

In  fig.  4,  force  a repels  the  renitence  x,  and  a the  renitence  £.  The  dunamick 
centres  are  therefore  repelled  j and,  as  in  fig.  5,  the  fame  thing  will  take  place  in  a 
feries  of  elements. 

When  heterogeneous  forces  aft  on  each  other  difharmonically,  there  is  attraction. 

The  forces  a and  b,  fig.  6,  feem  to  oppofeeach  other;  but,  as  they  are  heterogeneous, 
the  one  does  not  take  away  the  other,  b has  an  influence  on  the  renitence  x,  and  a 
on  the  renitence  y,  and  both  renitences  are  oppofite  to  each  other.  Hence  the  reni- 
tence y,  through  the  power  b,  draws  back  the  renitence  x to  its  part,  and  a the  reni- 
tence y in  the  fame  manner,  fo  that  by  preflion  from  behind,  they  mutually  approach 
each  other. 

When  homogeneous  or  heterogeneous  forces  aft  dilharmonically  upon  fome  inter- 
mediate objeft,  all  aftion  is  deftroyed,  and  the  body  remains  unmoved. 

Let  M (fig.  7.)  be  afted  upon  by  the  element  A in  the  direction  AC.  Let  D be 
the  energy  of  A,  producing  the  renitence  x,  which  will  neceftarily  bring  back  M to 
A,  or  there  will  be  attraction.  But  in  fig.  8 and  9,  the  two  equal  homogeneous  forces 
A and  B aft  dilharmonically  upon  the  objeft  M:  with  whatever  force  A and  B aft 
upon  M,  it  will,  by  the  renitences  xx  and  yy  oppofe  them,  and  remain  at  reft. 

If  the  element  M Ihould  be  afted  upon  by  the  different  forces  of  neighbouring 
elements  in  an  oblique  direction,  there  will  be  attraction. 

In  fig.  11,  M is  aCted  upon  by  two  anteriour  forces ; fig.  12,  by  two  pofteriour  ; 
fig.  13,  by  an  anteriour  and  pofteriour  together.  From  the  compofition  of  motion,  the 
body  muft  move  in  the  diagonal,  which  cannot  be  done  without  a fpecies  of  at- 
traction. 

Let  A,  fig.  14,  be  the  (Longer  fubftance,  afting  upon  M,  which  is  able  to  receive 
only  a certain  degree  of  the  energy  of  A,  and  let  B be  the  point  of  faturation,  beyond 
which  M is  incapable  of  receiving  the  force  of  A.  Then  M,  attrafted  by  A with  the 
force  V,  will  go  towards  A to  the  point  B,  and  there  remain  ; beyond  which  point 
it  would  be  repelled  by  A,  from  its  incapacity  to  receive  the  remaining  force  BA. 
This  accounts  for  the  planets  and  comets  not  falling  into  the  fun  ; and  the  laft  confla- 
gration or  new  creation  of  the  earth  by  fire,  predicted  in  the  fcriptures,  will  not  ori- 
ginate from  too  great  an  accefs  to  the  fun,  ora  burning  comet,  but  from  a very  dif- 
ferent caufe. 

The  aftion  of  an  element  is  in  every  direction.  Hence  we  may  confider  it  in  the 
centre  of  a dunamick  fphere,  which  is  divided,  fig.  15,  into  two  hemifpheres,  the  one 
having  only  anteriour,  the  other  pofteriour  forces.  AC,  dividing  the  hemifphere  into 
two  equal  parts,  is  called  the  dunamick  asquator,  and  B and  D the  dunamick  poles. 

The  force  of  one  line  being  inverfeiy  as  the  radius,  the  force  in  a circle  will  be  in- 
verfely  as  the  fquare  of  the  radius,  and  the  force  of  the  whole  fphere  inverfeiy  as  the 
cube  cf  the  radius.  On  this  latter  pofition  is  founded  the  Keplerian  law,  that  the 
fquares  of  the  periodick  times  of  the  planets  are  as  the  cubes  of  their  diftances  from 
the  fun. 

Let  SPHR  (fig.  16.)  be  a dunamick  fphere,  andc  its  centre,  B a force  afting  upon 
it  heterogeneoufly  in  refpeft  of  a ; there  will  be  attraction. 

U a The 
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The  force  B finds  in  b an  homogeneous  force,  ading  harmonically,  therefore  it 
(Lengthens  its  renitence  y ; and  on  the  other  hand,  the  force  of  a weakens  the  re- 
nitence  of  the  heterogeneous  x.  The  renitence  y being  increafed,  and  x weakened, 
c is  attracted  towards  B. 

Let  the  homogeneous  force  A (fig.  17.)  ad  difharmonically  upon  a,  then  the  ele- 
ment will  be  repelled. 

A,  by  its  ditharmonick  direction,  pervades  the  homogeneous  a ; x is  increafed,  and  y 
decreafed,  and  therefore  the  element  muft  recede  from  A. 

A compound  dunamick  fphere,  as  reprefented  in  fig.  18,  is  made  by  feveral  ele- 
ments aflociating  their  powers  together  in  one  centre.  Such  a fphere  will,  like  the 
fimple  ones,  have  heterogeneous  hemifpheres.  For  the  dunamick  centres  muftattrad 
each  other,  or  the  elements,  bound  by  no  common  tie,  would  feparate,  and  the  fphere 
inuft  be  deftroyed.  In  (fig.  19)  is  reprefented  a fphere,  in  which  the  homogeneous 
powers  meet  difharmonically  in  the  centre,  and  confequently  produce  an  inteftine  com- 
motion of  the  elements.  This  fhews  us  how  the  firft  (lamina  of  the  world  were 
glewed  as  it  were  together  into  material  particles,  by  the  force  itfelf  of  the  elements,  to 
•whofe  power  the  imagination  can  fcarce  fet  a bound.  Hence  the  hardnefs  and  elaf- 
ticity  of  bodies,  the  changing  of  folids  into  vapour,  and  that  vehement  explofion 
which  takes  place,  when,  by  fire,  the  dunamick  ties  are  broken  afunder. 

To  apply  thefe  principles  to  magnetifm.  Let  a fheet  of  paper  be  covered  with  fteel 
filings,  and  on  them  a magnet  be  placed,  the  particles  will  arrange  themfelves  as  they 
are  reprefented  in  fig.  1,  plate  VIII. 

1.  The  magnet  affeds  every  particle,  and  forms  in  each  contrary  poles,  by  which 
they  at  trad  each  other  anteriourly,  pofteriourly,  and  laterally,  cohere  and  make  a 
fpecies  of  furrows.  The  cufps  are  gently  turned  round,  from  which  it  is  clear,  that  the 
magnetick  force  is  of  fuch  a nature,  as  from  itfelf  to  produce  heterogeneous  poles. 

2.  S and  N are  the  centres  of  the  oppofite  poles,  to  which  all  the  rays  are  di- 
reded.  M the  mean  diftance. 

3.  AX  may  be  called  the  major,  BC  the  minor  magnetick  axis.  DE,  FG,  pafling 
through  the  poles,  may  be  called  polar  lines. 

4.  Within  the  polar  lines  is  included  the  middle  fphere  of  the  magnetick  fyftem, 
SBNCS  ; without  which  are  the  northern  and  fouthern  impeded  hemifpheres. 

5.  As  long  as  BC  is  lefs  than  SN,  the  figures  will  be  elliptick  fpheroids,  but  the  mag- 
netick  poles  muft  not  be  confounded  with  elliptical  foci.  When  SN  and  BC  are  equal,, 
a perfed  fphere  is  formed  if  BC  increafes,  the  fphere  is  comprefled  at  the  poles.  Per- 
haps it  will  be  better  to  call  BC  the  magnetick  equator. 

6.  Thegreateft  attradive  force  is  in  the  margin  of  the  magnet,  particularly  near 
HI  and  KL,  lefs  in  the  middle  of  the  (ides,  and  lead  of  all  about  the  equator. 

Since  there  is  no  force  in  elements  without  renitence,  and  no  anteriour  without  a 
pofteriour  renitence,  from  which  arifes  an  heterogeneous  force  diametrically  oppofite^ 
this  univerfal  principle  muft  take  place  in  magnets.  Hence  it  is  clear,  that  all  the  rays 
emitted  of  powers,  produce  heterogeneous  powers,  hidden  in  the  magnetick  mafs,  ft> 
that  the  external  northern  pole  produces  fouthern  powers  within  the  body,  and  the  ex- 
ternal fouthern  produces  internal  northern  powers. 

The  load-ftone  (plate  VIII,  fig.  2)  is  cut  by  the  equatorial  line  AB,  whence  the  hetero- 
geneous. 
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g-e neons  powers  proceed,  fothat  the  part  C (fig.  3)  protrudes  the  fouthern  S,  and  the 
part  D,  the  northern  pole  N ; thefe  contrary  powers  having  been  concealed  before 
within  the  magnet. 

In  every  magnetical  body  there  are  polar  centres,  in  which  the  magnetick  force 
feems  to  be  concentrated,  and  to  emanate  in  a ftar-like  form. 

Let  a,  b (fig.  5)  be  two  anteriour  external,  and  c,  d pofteriour  internal  powers. 
There  will  be  fome  point  p,  where  they  meet  difharmonically,  and,  from  the  equal 
contrary  force,  mull  be  at  reft.  The  power  e,  pervading  the  whole  axis,  mull  touch 
this  point.  The  intermediate  powers  f and  g,  fince  they  cannot  fall  upon  e without 
a repulfe,  muft  be  directed  to  the  polar  centre  p,  and  the  fame  may  be  faid  of  the 
other  intermediate  powers.  Thus  a ftar,  fuch  as  the  fteel  filings  indicated,  will  be 
formed. 

Between  the  two  poles  is  a middle  fphere  (plate  VIII.  fig.  1),  compofedof  innumerable 
elliptick  fpheroids.  For  the  magnetic  influence,  emanating  in  a ftar-like  form  from  the 
poles,  and  occupying  the  intermediate  fpace,  muft  produce  different  fpheres.  The  par- 
ticles of  fteel  filing  having  each  itsfeparate  poles,  and  following  the  traces  of  the  polar 
rays  of  the  magnet  SMN,  muft  make  aferies  of  fpheroids,  and  there  will  be  as  many- 
minor  axes,  as  there  are  appearances  of  furrows.  To  thefe  fpheroids  may  be  applied 
all  the  properties  of  the  ellipfe  arifing  from  the  equation  ay2,  = ab  x — bx1 

The  magnetick  needle  (fig.  4)  always  follows  the  diredtion  of  the  tangent  TG. 
Let  S and  N be  magnetick  centres,  SL  and  LN  rays  proceeding  from  them,  and 
meeting  in  the  elliptick  circumference,  where  the  needle  is  placed.  The  needle  can- 
not follow  at  the  fame  time  the  diredtions  SL  and  NLQ,  and  therefore  takes  the 
middle  way  LG,  the  direction  of  the  tangent. 

Hence,  given  the  two  poles  S,  N,  their  diftance  SN,  and  LM  the  diftance  of  the 
needle  from  the  major  axis,  to  find  the  angle  of  declination  GLM,  we  have  to  find  the 

fubtangent  MG,  = ' J and  then  by  trigonometry  the  two  ftdes  MG,  ML,  being 

given,  the  angle  GLM  is  eafily  found. 

From  what  has  gone  before,  the  prodigious  attradtive  force  of  magnets  is  eafily  ac- 
counted for.  In  magnetick  bodies  there  are  internal  powers  of  an  oppofite  nature  to 
the  external,  and  with  the  great  power  of  the  elements  we  are  acquainted.  Since  the 
magnetick  force  cannot  be  material,  it  muft  be  fubftantial  : and  as  all  matter  confifts- 
of  an  aggregate  of  fubftances  or  powers,  which  have  equal  forces  and  renitences,  from 
whence  proceed  attradti  on  and  repulfion,  thefe  elfential  forces  muft  be  attributed  to 
magnetic  fubftances.  There  are  many  bodies,  whofe  particles  adhere  ftrongly  together, 
which  do  not  attradt  other  bodies ; thus  the  magnet  attracts  only  iron;  for,  as  the 
whole  force  of  fome  bodies  is  fo  occupied  in  keeping  their  own  particles  together,  that 
they  cannot  adt  upon  others,  fo  it  is  with  the  magnet  in  mod  cafes,  except  that  of 
adting  upon  iron.  The  magnet  poffefies  elements,  which  are  not  reftrained  from  pro- 
pagating their  power  through  intermediate  fubftances  upon  another  body,  and  thus 
the  furrounding  bodies  cannot  prevent  the  adtion  of  the  great  magnet  within  our 
planet.  By  fridtion  a ftmilar  power  is  excited  in  artificial  magnets  : and  this  power  is 
not  propagated  by  any  effluvia,  but  by  the  adtion  of  fubftance  upon  fubftance,  till  it 
finds  elements  of  the  fame  kind,  which,  by  this  adtion,  may  be  excited  to  readtion. 
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To  apply  the  principles  of  dunamicks  in  demonftrating  the  caufe  of  attradion  or 
repulfion,  let  two  magnets  (fig.  6.  let.  A)  be  difpofed  with  the  northern  pole  of  one,  N, 
againft  S the  fouthern  pole  of  the  other.  The  external  anteriour  powers  aaa  of  the  pole 
IM  approach  the  interiour  homogeneous  powers  bbb  of  the  pole  S harmonically,  and  in 
the  fame  manner  the  external  powers  ccc  of  the  pole  S coincide  harmonically  with 
the  interiour  powers  of  the  pole  N.  Therefore  the  internal  reriitences  on  both  fidcs 
being  increafed,  and  the  external  weakened,  the  magnetical  bodies  mull  be  attracted 
to  each  other.  In  the  fame  fig.  (let.  B)  the  cafe  of  repulfion  is  evident. 

In  attraction  the  magnets  A,  B (fig.  y)  adhere  by  immediate  contact,  and  the 
poles  S,  N,  coalefce  in  D.  M with  its  equator  follows  the  poles,  and  goes  to  L. 
In  O there  will  be  a new  magnetick  fphere  fhewn  by  the  fleel  filings.  The  magneticlc 
needle  oo  is  parallel  to  the'axis  NS.  In  fig.  i,  plate  IX.  arefeen  the  effeds  of  the  union 
of  the  poles  of  the  fame  name.  In  the  firft  cafe  all  the  pofteriour  tendencies  bbb  (fig.  6, 
let.  Aj,  of  the  fouthern  pole  S,  and  ddd  of  the  northern  pole  N,are  obliged,  from  the 
weakening  of  the  renitences  ccc  and  aaa  to  retreat,  and  drive  the  poles  neceflarily  to 
the  place  where  the  magnets  coalefce.  The  feat  of  the  equator  is  on  the  fame  prin- 
ciple changed,  and  it  refis,  where  in  theconcourfe  of  oppolite  powers  there  is  an  equi- 
librium. The  fphere  OO  is  produced  in  the  fame  manner,  as  in  fingle  magnets  the 
fphere  between  the  poles  is  made.  The  needle  is  parallel  with  the  axis,  being  at- 
traded equally  by  the  conigutous  harmonick  poles  SN.  In  fig.  i,  plate  IX.  the  appear- 
ances are  equally  obyious. 

To  give  a needle  the  magnetical  power,  the  part  intended  to  point  out  the  north 
is  to  be  touched  with  the  fouthern  pole,  and  the  fouthern  part  with  the  northern  pole 
of  the  magnet.  For  the  fouthern  pole  of  the  magnet  gives  its  fouthern  powers,  and  the 
northern  its  northern  powers  internally  to  the  needle,  whence  the  needle  emits  contrary 
powers  from  the  mafs.  This  is  feen  clearly  in  fig.  2,  plate  IX.  where  the  northern  pole 
N radiates  internally  by  pofteriour  forces,  and  internally  by  anteriour  forces,  and  the 
fouthern  in  a contrary  manner.  To  make  this  inftrument  perfed,  there  fhould  be  an 
equality  of  powers  on  both  fides  of  the  axis,  that  the  needle  may  not  be  attraded  by 
the  pole  of  the  earth  more  on  one  fide  than  the  other.  Hence  all  ornaments  at  the 
points  fhould  be  avoided,  which  may,  by  introducing  feveral  poles,  make  an 
aberration.  The  needle  alfo  fhould  not  be  of  too  great  a length,  left,  by  the  too 
great  feparation  of  the  poles  from  each  other,  they  fhould  not  be  able  to  communicate 
a fufficient  quantity  of  force  in  oppofite  diredions.  But  the  Ampler  the  needle  the  more 
perfed.  The  longer  they  are,  the  greater  fhould  be  the  breadth  of  the  head  and 
tail,  left  too  many  magnetical  fpheres  (hould  be  formed.  There  fhould  not  be  alio 
a greater  quantity  of  matter  on  one  than  the  other  fide  of  the  axis,  or  the  point  of  the 
needle  will  not  fhew  the  true  place. 

To  make  artificial  magnets,  let  an  iron  rod  A (plate  IX.  fig.  3)  be  fixed  vertically  in 
the  ground,  and  after  fometime  it  will  be  impregnated  with  magnetick  influence  ;fo  that 
in  our  hemifphere  the  fouthern  pole  of  the  needle  B B will  be  attraded  to  it  at  the  bot- 
tom, and  the  northern  pole  C C at  the  top.  At  the  top  of  the  rod  A,  let  fome 
fteel  bars  be  applied,  and  rubbed  with  any  peftle,  and  then  at  the  lower  part,  till 
they  have  received  all  the  power  which  they  can  contain.  Thus  we  are  to  proceed 
ram  ftnall  to  greater  bars,  and  thefe  are  to  be  rubbed  with  fmaller  ones  till  no  more 
2 force 
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force  can  be  admitted.  The  iron  rod  A performs  the  part  of  a pump,  by  which  .the 
magnetick  power  is  extracted  from  the  bowels  of  the  earth,  and  communicated  gra- 
dually by  fricftion  to  the  fteel  bars.  The  communication  of  this  power  may  be  com- 
pared to  the  lighting  of  a torch  by  a lighted  torch  ; and  as  the  elements  of  light,  though- 
not  apparent,  are  ready  in  the  fir  ft  torch,  fo  by  friftion  the  magnetick  force  is  roufed 
into  aftion. 

All  magnetifm  proceeds  from  a magnetick  body  in  the  middle  of  our  globe.  Its 
rays  in  our  northern  hemifphere  may  be  compared  with  the  anteriour  powers  in  the  ele- 
ments of  matter.  That  the  head  of  the  needle  may  verge  to  the  north,  it  muft  be  fo 
affiefted  with  magnetifm,  that  the  anterior  powers  may  pofl'efs  the  internal  mafs,  and  the 
pofteriour  eradiate  from  the  furface.  That  internal  powers  correfponding  harmonically 
with  the  anteriour  rays  of  the  fubterraneous  magnet  may  be  excited  in  the  head  of  the  needle, 
it  muft  be  touched  with  the  fouthern  pole  of  a magnet.  For  this  pole  emits  from  its 
furface  anteriour  rays,  correfponding  dilharmonically  with  the  rays  of  the  fubterraneous 
magnet,  and  muft  therefore  be  repelled  by  it ; and  if  the  northern  head  of  the  needle 
is  rubbed  with  thefe  anteriour  powers,  they  will  infinuate  themfelves  into  its  mafs,  and 
being  fixed  in  it,  will  emit  pofteriour  heterogeneous  powers  from  the  furface.  Now, 
as  attraction  arifes  from  the  concurrence  of  exteriour  heterogeneous  powers  difharmoni- 
cally,  and  interiour  homogeneous  powers  harmonically,  the  head  of  the  needle,  touched 
by  the  fouthern  pole  of  a magnet,  muft  point  to  the  north,  and  the  oppolite  end, 
touched  by  the  northern  pole,  muft  point  to  the  fouth. 

The  exiftence  of  a great  magnet  within  the  earth  is  clearly  fhewn  by  the  inclination 
of  the  needle.  If  the  poles  of  this  body  were  in  the  axis  of  our  globe,  there  would  be 
indeed  an  inclination,  but  no  variation  of  the  needle  from  the  meridian  line ; and 
therefore  the  poles  of  this  magnet  muft  be  in  fome  other  fituation.  From  the  ob- 
fervations  ufed  by  Wilkins,  the  magnetical  equator  appears  to  be  deprefled  to  150' 
fouth  latitude,  in  the  longitude  of  1550,  and  elevated  again  by  Cunningham’s  ob- 
fervations  to  1 90  northern  latitude.  The  magnetical  axis  is  therefore  inclined  to  the. 
terreftrial  equator,  and  the  magnetical  centre  is  not  in  the  centre  of  the  earth,  or  the 
declination  of  the  northern  equator  would  not  be  greater  than  that  of  the  fouthern. 

The  fituation  of  the  magnetical  poles  may  be  found  from  the  three  following  ob- 
fervations  : in  long.  3 50°  at  lat.  30°  the  inclination  of  the  needle  =r  65°  ; in  lat.  38°  it  is 
69°  ; and  in  lat.  45°^  it  is  750.  To  this  meridian  line  therefore,  let  three  lines  be  drawn 
with  thefe  inclinations,  and  the  point  within  the  earth,  in  which  they  meet,  is  one  of 
die  poles. 

From  1 50  fouth  lat.  to  190  north  lat.  draw  the  magnetical  equator,  and  from  the 
pole  a perpendicular  to  this  line  to  an  equal  diftance  on  the  other  fide,  and  the  two 
poles  will  be  given.  If  the  magnetical  axis  fhould  cut  the  terreftrial  axis,  there  would' 
be  two  oppofite  places  given  on  the  earth  without  any  variation  of  the  needle  ; but  it  is 
found,  that  the  line  void  of  variation  not  only  pafies  through  feveral  meridians,  but 
cuts  the  equator  in  two  places  not  oppofite  to  each  other.  Thefe  are  in  long.  340,  and 
1 41,  and  as  there  is  no  variation  of  the  needle  when  the  magnetical  axis  is  pa- 
rallel to  the  terreftrial,  the  plane  of  the  magnetical  fphere,  in  which  there  is  no  variation, 
pafies  through  the  degrees  of  long.  340,  and  141. 

With  a globe  of  pure  loadftone  4ft  Rheinland  inches  in  diameter.,  all  the  pheno- 
mena* 
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mena  of  inclination  and  variation  have  been  (hewn,  and  in  this  globe  the  three  centres 
of  magnetifm,  magnitude  and  gravity  were  feparate.  If,  therefore,  the  centre  of  gra- 
vity of  the  magnedcal  globe  Ihould  coincide  with  the  centre  of  the  earth,  the  globe 
mull  have  a rotation  with  the  earth,  though  the  two  other  centres  are  not  in  the  fame 
place.  The  magnedcal  globe  cannot  however  be  fixed  to  the  fhell  of  the  earth,  but 
mud  move  within  it,  like  Saturn  in  his  ring,  for  it  has  a rotation,  though  a very  flow 
one,  of  io°  in  feventy  years  in  adiredlion  contrary  to  that  of  the  earth. 

To  find  the  diftance  of  the  northern  pole  of  the  magnet  a P from  a in  the  30th 
degree  of  latitude,  where  the  inclination  of  the  needle  is  63°. 

Let  a,  b,  c,  be  the  three  places,  having  lat.  30°,  38°,  and  43°-f,  in  the  long.  350°, 
from  whence  the  pofition  of  the  magnedcal  pole  was  determined  ; and  let  the  radius  of 
the  earth  = 1000.  Then  aCc  = and  the  two  equal  fidesofthe  triangle  Cac, 

with  the  angles,  being  given,  the  chord  ac  is  found  — 270.  In  the  triangle  acP  are 
given  the  fide  ac,  and  the  angles  Pac,  Pea  .\  the  fide  aP  is  eafily  found  — 622. 

To  find  the  diftance  of  the  northern  magnetical  pole  from  the  centre  of  the  earth. 

In  the  triangle  aCP,  are  given  aC,  aP,  and  angle  CaP,  from  which  is  found  CP  =2 
509,  and  PCa  = 310. . 3ft 

To  find  the  place  where  the  needle  is  in  a diredion  perpendicular  to  the  furface  of  the 

earth. 

This  place  muft  be  D,  from  whence  a line  drawn  to  the  centre  of  the  earth  paffes 
through  the  magnetical  pole,  and  DCI  = PCa  + aCI  =31'..  5.  -f  30°  = 6i°. . = 

the  latitude  of  the  place. 

To  find  the  longitude  of  D,  the  magnetical  plane,  CLF  palling  through  the  equator 
in  G,  long.  340°,  and  on  the  oppofite  part  with  141°,  and  the  fegment  making  CLI 
parallel  to  the  meridian  PDS  is  diftant  io°  from  it  in  L = the  diftance  DG  in 
the  equator.  Hence  in  the  triangle  PBL,  BL  = ioQ,  and  BP  = 28°.  . 55'  being 
given,  the  angle  DPE  is  found  = 20°. . 2',  which  being  added  to  330°,  gives  1350°. . z' 
for  the  longitude. 

To  find  the  length  of  the  magnetical  axis  2 PM. 

In  the  triangle  APa  are  given  aP,  Aa,  being  the  chord  of  an  arc  of  450,  and  the 
angle  AaP  being  — to  AaC  4-  CaP,  of  which  AaC  is  given  from  the  angle  ACa  being 
given  .\  AP  is  given  = 10006  and  the  angle  aAP,  and  confequently  CAP,  but  the 
magnetica  lequator  is  from  obfervation  a chord  of  176®.-.  MAC  = 2°  is  given,  and 
confequently  the  angle  PAC  is  given  ; from  which  and  the  given  fide  PA  in  the  right 
angled  triangle  PAM,  the  fide  PM  is  found  = 462  and  the  magnetical  axis  — 924. 

From  the  fame  data  is  found  AM  = 894. 

To  find  the  degree  of  latitude,  where  the  needle  has  a given  degree  of  inclination. 

In  the  triangle  cPC,  the  latitude  of  c is  now  fuppofed  not  given,  but  the  angle  CcP, 
and  the  fides  CP,  Cc  are  given,  from  which  the  angle  cCP  is  found,  to  which  add  the 

angle 
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angle  P C X,  a given  angle,  and  c X,  the  complement  of  the  latitude  of  the  place  is 
found. 

The  needle  muft  be  in  a horizontal  pofition,  where  both  poles  atft  upon  the  needle 
at  equal  angles,  which  can  be  only  where  the  plane  of  the  magnetical  equator  interfedts 
the  furface  of  the  earth  ; in  other  places  it  inclines  according  to  the  difference  of  the 
fines,  under  which  it  is  affedted  by  the  polar  forces,  and  the  difference  of  the  angles 
of  incidence  determines  the  angle  of  inclination. 

As  the  inclination  of  the  needle  depends  on  its  being  affedted  by  the  magnetical 
polar  forces,  fo  the  variation  proceeds  from  the  different  angles,  which  in  various 
places  the  magnetical  meridians  make  with  the  meridians  of  the  earth.  Thefe  an- 
gles are  calculated  in  a fimilar  manner,  and  maps  made,  defcri'bing  the  variation  of 
the  compafs  according  to  this  author’s  fyftem  ; but  as  they  are  both  loo  numerous  and 
expenfive  to  be  inferted  in  this  work,  it  is  fufficient  to  have  fhewn  the  general  fyftem 
from  whence  mathematicians,  if  the  data  for  the  exiftence  of  the  magnetical  globe, 
and  the  fituation  of  its  pole  fhould  appear  fatisfadtory,  may  eafily  deduce  the  reft.  Fu- 
ture obfervations,  the  author  tells  us,  muft  determine  whether  the  axis  changes  its 
inclination  to  the  plane  of  the  equator,  and  alfo  whether  the  rotation  of  the  magne- 
tical globe  is  uniform.  But  before  this  is  done,  tables  might  be  made  like  thofe  of 
the  nautical  almanack,  by  which,  from  knowing  the  changes  in  variation  and  inclina- 
tion, the  longitude  at  fea  would  be  difcovered. 


Chymical  Ref e arches  on  Adamantine  Spar.  By  Mr.  Klaproth; 

THIS  ftone  is  the  production  of  China  and  Bengal,  whence  it  has  been  brought 
within  a few  years  to  England.  The  firft  chymift  who  made  it  known  to  the 
public  was  Mr.  Sage,  in  the  fecond  volume  of  his  Analyfe  Chimique.  He  makes  it  a 
granite,  compofed  of  felt-fpar,  black  fchoerl,  and  quartz.  Something  more  precife 
as  to  its  external  characters  is  given  in  a writing  inferted  by  Meffrs.  De  la  Metherie 
and  the  Abbe  Hauy,  in  Rozier’s  Journal  for  January  and  February  1787.  The  pre- 
fent  is  the  firft  chymical  analyfis  that  has  been  made  of  it. 

Adamantine  fpar  offers  two  varieties  of  the  fame  fpecies,  according  as  it  comes  from' 
China  or  Bengal.  That  of  China  affeCts  a prifmatic  form  of  fix  fides,  without  pyra- 
mids ; each  p-rifm  being  from  half  an  inch  to  one  inch  in  length,  by  three  quarters  of 
an  inch  in  thicknefs.  Its  colour  is  a grey,  varioufly  fhaded.  The  folid  fragments  are 
opake,  but  when  reduced  into  lamella?,  or  viewed  in  its  faliant  angles,  it  is  diapha- 
nous. The  fraCture  is  fhining;  it  has  a very  fine  foliaceous  or  fpathofe  texture, 
which  makes  the  prifms  appear  longitudinally  ftriated.  The  lateral  furfaces  are  com- 
monly covered  with  a coat  of  brilliant  filvery  mica,  the  little  fcales  of  which  ftrongly 
adhere  to  the  ftone.  On  this  coat  are  fprinkled  points  of  red  felt-fpar.  On  fome  of 
thefe  ftones  are  very  fine  particles  of  a fulphureous  pyrite. 

Adamantine  fpar  is  extremely  hard,  fo  as  to  cut  glafs,  rock- cry ftal,  and  other  hard 
ftones.  Its  fpecific  gravity  is  as  3710:  1000.  The  Chinefe  variety  has  the  acci- 
dental character  of  containing  particles  of  iron,  which  are  attracted  by  the  magnet, 
and  are  difleminated  through  its  fubftance  in  form  of  fmall  cryftallifed  grains.  When 
Vol.  II.  Fart  I.  X the 
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the  ftone  has  been  reduced  to  moderately  fine  powder,  the  magnet  eafily  collects  thefe 
particles. 

The  Indian  variety  of  this  ftone,  called  in  the  Bombay  dialed!  Corundun,  is  diftin- 
guifhed  from  the  Chinefe  by  a whiter  colour,  and  a more  decided  fparry  texture. 
The  particles  of  iron  in  it  are  fmaller,  and  are  not  fo  properly  difletninated  through 
its  fubftance,  as  fcattered  on  its  furface. 

The  Chinefe  kind  was  the  fubjedt  of  the  following  experiments.  After  being  kept 

j 5^  * 

an  hour  in  a ftrong  red  heat,  the  ftone  loft  of  its  weight,  but  its  fubftance  had 

undergone  no  other  change  than  that  of  becoming  a little  whiter.  The  flame  of  a 
blow-pipe  produced  no  effedl  upon  it,  either  with  mineral  alkali,  borax,  or  micro- 
cofmic  fait.  On  proceeding  to  the  analyfis,  the  firft  operation  was  to  wrap  the  {tones 
in  feveral  folds  of  ftrong  paper,  and  break  them  grofsly  on  an  anvil.  The  pureft 
pieces  were  then  feledted,  and  repeatedly  heated  and  quenched,  but  without  lofing 
any  of  their  hardnefs.  They  were  then  reduced  to  a very  fine  powder  in  an  agate 
mortar.  Of  this,  300  grains  were  put  into  a retort,  with  twice  the  weight  of  aqua 
regia.  By  a ftrong  digeftion  a martial  tindlure  of  a gold  yellow  was  obtained.  The 
digeftion  was  repeated  with  frefli  aqua  regia.  The  folution  was  precipitated 
by  cauftic  volatile  alkali.  The  precipitate  wafhed,  and  made  red  in  the  fire,  proved 
perfe&ly  obedient  to  the  magnet.  No  calcareous  earth  was  detected  by  the  addition 
of  aerated  volatile  alkali.  The  powder  remaining,  after  the  fubtraction  of  the  iron, 
was  of  a clear  afli-grey.  It  was  mixed  with  twice  its  weight  of  alkali  of  tartar,  and 
made  red  in  the  fire  for  two  hours  in  a filver  crucible*  The  mafs  wras  then  digefted 
in  diftilled  water,  but  from  the  alkaline  folution  refulting,  nothing  was  precipitated 
by  an  acid.  The  procefs  was  repeated  with  cauftic  alkali,  aud  the  mafs  was  after- 
wards digefted  in  marine  acid  but  nothing  was  extracted,  except  fome  particles  of 
iron  which  had  before  efcaped.  On  edulcorating  and  drying  the  remaining  powder, 
which  was  of  a whitifh  grey,  its  weight  was  found  to  be  240  grains  j whence  the  iron 
it  had  contained  appeared  to  be  60  grains,  or  a fifth  of  the  whole. 

Thefe  240  grains  were  mixed  with  four  times  their  weight  of  cauftic  mineral  alkali, 
and  expofed  in  a filver  crucible  during  five  hours  to  the  ftrongeft  heat  the  metal  could 
fupport.  The  very  hard  folid  mafs  that  refulted  was  boiled  in  diftilled  water,  and  the 
folution  being  then  faturated  with  marine  acid,  a white  earth  with'  very  little  cohe- 
rence was  precipitated.  A flight  addition  of  acid  took  up  again  the  earth,  which  ap- 
peared to  be  aluminous  earth.  It  was  anew  precipitated  by  faturating  with  alkali,  and 
then  was  collected.  The  relidue  left  on  the  filtre,  which  was  of  an  ifabelle  colour,  no 
longer  poflelfed  the  fame  tenacity.  On  pouring  to  it  four  parts  of  aqua  regia,  the 
whole  was  almoft  immediately  converted  into  a very  tenacious  gelatinous  mafs.  Four 
more  parts  of  aqua  regia  were  then  added,  and  the  mixture  digefted  to  ebullition.  The 
folution  was  then  diluted  with  boiling  diftilled  water,  and  filtred.  By  faturation  with 
alkali  it  gave  the  fame  precipitate  of  aluminous  earth.  The  ftony  refiduum  was  ftill  140 
grains.  The  fame  procefs  as  the  laft  defcribed  was  repeated  upon  it,  and  another 
portion  of  earth  was  obtained.  The  refiduum  was  103  grains.  Another  operation 
reduced  it  to  92  grains.  This  was  put  to  digeft  with  fix  parts  of  very  pure  nitrous 
acid.  The  powder  at  the  bottom  of  the  veflel  appeared  at  firft  like  fine  fand  ; but  as 
foon  as  the  ebullition  began,  it  fwelled,  rofe  to  the  furface,  and  took  on  the  appear- 
ance 


CHYMICAL  AND  MINERALOGICAL  MEMOIR  ON  URANIUM. 


165 

Ance  of  thin  flakes.  On  continuing  the  digeftion,  the  powder  feparated  again,  and 
re-aflfumed  its  firft  form.  The  acid  during  this  procefs  took  up  fome  more  alumi- 
nous earth,  which  was  feparated  from  it  by  precipitating  with  an  alkali.  The  unde- 
compofed  part  remaining  weighed  74  grains.  This  was  again  fubmitted  to  calcina- 
tion with  cauftic  alkali  as  before,  and  earth  was  procured  from  it.  A repeated  di- 
geftion of  the  reftduum  in  acid  alfo  afforded  more  aluminous  earth.  The  procefles 
were  repeated,  to  the  amount  of  eleven  calcinations  and  fuftons  in  alkali,  with  all  forts 
of  proportions  and  degrees  of  heat.  Nothing  more  being  now  to  be  gained  in  this 
way,  the  feveral  precipitates  were  put  to  examination,  after  afcertaining  the  iden- 
tity of  the  two  forts.  They  were  digefted  in  one  part  of  oil  of  vitriol  with  four  of 
diftilled  water.  A confiderable  portion  of  the  earth  was  fpeedily  diflolved,  but  ano- 
ther portion  remained  untouched,  nor  was  a died  upon  by  frefli  addition  of  vitriolic 
acid,  diftilled  from  it  to  drynefs.  The  folution  of  earth  in  the  acid,  after  the  addition 
of  a very  little  alkali  of  tartar,  was  evaporated,  and  regular  cryftals  of  alum  were  ob- 
tained from  it ; but  at  every  cryftallifation  a white  earth  was  feparated,  which  was  in- 
capable of  folution  in  acid.  Thefe  laborious  procefles,  then,  had  detected  two  fpe- 
cies  of  earth  ; one,  aluminous;  the  other  hitherto  unknown.  By  treating  this  earth 
again  with  alkali  and  acid,  and  comparing  it  with  a filiceous  earth  put  in  fimilar  cir- 
cumftances,  it  plainly  appeared  not  to  be  filiceous.  Twenty  grains  of  the  earth  were 
then  mixed  with  the  fame  quantity  of  dry  aerated  mineral  alkali,  and  expofed  in  a 
clay  crucible  to  the  fire  of  a porcelain  furnace.  By  this  procefs  a very  hard  glafs  was 
obtained,  of  a greenifh  and  changing  white.  In  its  fradture  manifeft  traces  were  dif- 
covered  of  a needly  texture,  diverging  from  a common  centre,  which  was  a point  in 
the  inferior  fuiface. 

With  refped  to  the  proportion  of  the  elements  compofing  adamantine  fpar,  the  iron, 
which  is  properly  only  mixed  with  it,  and  not  a conftituent  part,  has  been  obferved 
to  amount  to  one  fifth.  Of  the  remaining  240  grains,  the  aluminous  earth,  diflolved 
in  vitriolic  acid,  gave  2 oz.  6 gros  of  cryftals  of  alum,  in  which  the  proportion  of  pure 
earth  of  alum  is  154  grains.  The  weight  of  the  fecond  element  was  53  grains  when 
perfedly  dried.  To  this  may  be  added  24  grains  of  infoluble  refiduum,  which  mani- 
fefled  the  fame  properties ; which  makes  77  grains  of  the  new  earth.  Nine  grains 
were  loft  in  the  operations.  Thus,  two  parts  of  earth  of  alum,  and  one  part  of  an 
earth  the  properties  of  which  are  not  yet  afeertained,  are  the  heterogeneous  elements 
which  compote  adamantine  fpar. 


Chymical  and  Mineraloglcal  Memoir  on  Uranium.  By  Mr.  Klaproth. 

THE  foffil  which  yields  by  analyfis  the  metallic  fubftance  in  queftion  is  found 
principally  at  Johanngeorgenftadt  in  Saxony,  and  at  Joachimfthal  in  Bohemia, 
where  the  miners  have  given  it  the  name  of  Pechblende.  It  has  been  known  by  few 
mineralogifts ; and  there  is  reafon  to  doubt  whether  what  Cronftedt,  Wallerius,  and 
Brunnich  mention  by  the  name  of  Pechblende  and  Pecherz,  is  this  mineral.  Wer- 
ner, who  denies  that  it  is  a Blende,  takes  it  from  the  clafs  of  ores  of  zinc  to  thofe  of 
iron  ; but  he  has  raifed  doubts  againft  his  own  claflification,  and  by  his  laft  hypothefis 

X 2 would 
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would  regard  it  as  a fpecies  of  Wolfram.  But  this  notion  will  be  refuted  by  the  fol- 
lowing experiments. 

Two  varieties  of  Pechblende  may  be  eftablifhed.  Thefirfi:  is  blackifh,  inclining  to 
deep  grey,  with  a rather  dull  brilliance,  and  a fomewhat  unequal  texture,  and  of  which 
the  fmalleft  parts  affect  a flattened  conchoid  form.  It  is  moderately  hard,  and  its  pow- 
der is  black.  The  middle  fpecific  gravity  is  7,500.  Among  it  are  often  difeovered 
parcels  of  Galena,  of  a whitifh  grey  ; this  heterogeneous  matter  is  distributed  in  nefts, 
or  in  little  bands,  or  infinitely  fine  veins.  The  fecond  variety  is  charatflerifed  by  a 
fuller  black  colour,  fometimes  with  reddilh  Shades.  Its  brilliancy  is  more  marked, 
and  approaches  to  that  of  pit- coal.  Its  hardnefs  is  lefs  than  that  of  the  former.  The 
blackifh  powder  it  gives  on  trituration  has  a greenifh  call.  This  kind  is  met  with  ir* 
Compact  mafles,  of  various  fize,  generally  fixed  between  layers  of  a micaceous  fchift, 
in  a State  of  begun  decompofition.  It  is  not  uncommon  to  meet  with,  in  the  infide  of 
this  Atone,  threads  of  a particular  metallic  earth,  of  a fulphur-yellow,  rarely  reddilh-*. 
Pechblende  is  alfo  often  combined  with  a cryflallifation  in  quadrangular  tables,, 
known  by  the  name  of  green  mica.  All  the  Specimens  here  defcribed  were  taken 
from  the  mine  of  Georgwagsfort,  at  Johanngeorgenftadt.  At  the  mine  of  Neujahr, 
the  Pechblende  is  fixed  between  alternate  layers  of  a brown  iron  ore.  The  Specimens, 
from  Joachimfthal  are  accompanied  by  heavy  red  fpar. 

Pechblende  expofed  to  the  blow-pipe  without  addition  is  infufible.  With  mineral 
alkali  or  borax  it  yields  a grey  button,  little  tranfparent,  and  which  appears  only  Scoria 
fied.  With  microcofmic  fait  it  affords  a green  tranfparent  pearl,  perfectly  vitrified* 
The  little  parcels  of  lead  fometimes  found  in  thefe  buttons  are  foreign  to  the  mineral. 

Half  an  ounce  of  Pechblende  in  powder  was  expofed  to  a brifk  fire  in  a luted  re- 
tort. It  underwent  a lofs  of  Seven  grains.  A fmall  portion  of  Sulphureous  acid  was 
found  in  the  receiver,  and  a little  Sulphur  had  Sublimed  into  the  neck.  An  equal  quan- 
tity of  Pechblende  was  then  calcined  in  a teft  under  a muffle,  till  all  its  Sulphur  was 
diffipated.  It  loft  20  grains.  The  fame  portion  being  again  expofed  an  hour  to  the 
fire,  it  had  regained  eight  grains. 

The  mineral  was  next  examined  with  acids.  Oil  of  vitriol  diluted  with  three  parts 
water  effected  no  Sufficient  Solution,  and  only  gave  a weak  greenilh  tinfture.  On  di- 
stilling from  it  concentrated  oil  of  vitriol  to  drynefs,  only  one-fourth  of  the  refiduum. 
was  foluble  in  water,  to  which  it  gave  a green  tincture.  The  acid  came  over  phlogif- 
ticated.  Nitrous  acid  produced  a complete  Solution.  Half  an  ounce  of  the  firft  kind 
of  Pechblende  in  powder  was  digefted  with  a gentle  heat  in  nitrous  acid,  fomewhat 
weakened.  A flight  re-abtion  Soon  came  on,  with  red  vapours  rifing  from  the  matrafs. 
Succeffive  portions  of  the  acid  were  added,  till  the  black  colour  of  the  foffil  vaniflnng 
Aiowed  that  the  Solution  was  perfect.  Having  diluted  the  Solution  in  water,  which 
was  a greenifli  yellow,  and  filtered  it,  there  was  left  ®n  the  filtre  a refiduum  of  a whi- 
iifh  grey,  weighing  when  dried  16  grains.  On  heating  it,  it  burned  with  a Sulphu- 
reous flame.  After  the  combuftion  it  was  reduced  to  io±  grains.  .The  remaining 
grey  and  divided  earth  was  Siliceous,  and  aqua  regia  took  from  it  Some  martial  parti- 
cles. Half  an  ounce  of  the  fecond  kind  in  the  fame  manner  digefled  with  nitrous  acid 
gave  a gelatinous  Solution,  of  a very  bright  green,  in  which  were  diffeminated  light 
flakes  of  a yellovvifh  grey.  On  filtering  the  Solution,  there  was  left  a refiduum  of  a red- 
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difii  grey,  weighing  26  grains,  of  which  nine  grains  were  fulphur,  the  reft  a ferrugi- 
nous gangue.  In  another  folution  of  eight  ounces  of  fragments  of  Pechblende,  mixed 
with  its  matrix,  in  24  ounces  of  ftrong  nitrous  acid,  there  was  left  a refiduum  of  44- 
ounces,  of  which  a drachm  was  fulphur.  The  folution,  concentrated  by  abftradlion  of 
the  acid„  let  fall  a heavy,  white,  cryftalline  powder,  of  50  grains,,  which- proved  to  be 
nitre  of  lead.. 

The  marine  acid  only  imperfectly  diffblves  Fechblende,  but  mixed  with  a third  of 
the  nitrous,  it  difi'olves  it  as  completely  as  nitrous  acid  alone.  Four  times  its  weight 
of  aqua  regia  poured  upon  half  an  ounce  of  Pechblende  almoft  difiolved  it  without 
the  aid  of  heat.  A gentle  digeftion  completed  the  folution,  and  fulphur  fwam  on  its 
furface.  After  the  addition  of  water  and  filtration,,  the  dried  refiduum  weighed  13 
grains,  which,  by  burning  off  the  fulphur,  were  reduced  to  eight  grains  of  a filiceous 
gangue.  The  folution,  which  was  varying  between  light  yellow  and  green,  gave,  on 
cooling,  fome  white  needled  cryftals,  which  were  plumbum  corneum.  The  folution, 
poured  off  clear,  and  fet  by  in  a cool  place,  yielded  a confiderable  quantity  of  fine 
cryftals  of  a bright  greenifn  yellow,  formed  in  tablets  of  fix  faces. 

From  the  above  folutions,  phlogifticated  alkali  precipitates  the  metallic  fubftance  of 
Pechblende  with  a deep  reddifh- brown  colour,  like  that  of  Kermes  mineral.  This  is 
one  of  its  fureft  charableriftics..  Copper,  indeed,  thus  precipitated,  puts  on  a deep 
brown  colour,  but  the  copper  precipitates  in  flakes,  whereas  that  of  Pechblende  is  uni- 
formly diffufed  through  the  liquor..  What  neareft  approaches  to  it  is  the  fame  preci- 
pitate of  calx  of  molybdena ; but  its  red  colour  is  much  lefs  deep  than  that  of  Pech- 
blende ; and  moreover  the  two  minerals  are  eaftly  diftinguifhed  by  their  other  cha- 
racters. If  the  Pechblende  is  mixed  with  a few'  particles  of  iron,  its  firft:  precipitate  is 
dirty  and  blackifh,  inclining  to  blue,  and  it  is  not  till  cleared  of  this  that  the  trueap-  . 
pears.  Liver  of  fulphur  precipitates  it  with  a very  deep  brownifh  yellow..  TinCture 
of  galls  affords  only  a fcanty  black  precipitate  ; but  on  the  addition  of  a little  alkali,  a- 
chocolate-coloured  precipitate  is  obtained.  The  precipitates  produced  by  alkalis 
are  yellow;  that  by  the  volatile  is  always  more  or  lefs  dirty;  thole  by  the  two  fixed' 
are  of  a lemon  colour  when  they  are  cauftic,  of  a whitifh  yellow  when  aerated.  If  the 
acid  is  fuperfaturated  by  adding  more  aerated  alkali  than  is  neceffary,  a great  part  of 
the  precipitate  is  re-diffolved  by  the  aerial  acid.  This  folution  being  filtered,  the 
Pechblende,  by  faturation  with  the  nitrous  acid,  is  precipitated  in  a lemon-yellow. 
Cauftic  alkali  forms  no  fuch  folution. 

The  yellow  precipitate  of  Pechblende  is  very  foluble  in  all  the  acids.  That  in  the 
mitriolic  depofited  firft  fome  vitriol  of  lead.  By  evaporating  the  folution  a little,  a 
lemon-coloured  fait  cryftallifed  in  fmall  heaped  prifms.  From  the  nitrous  folution 
fome  nitre  of  lead  firft  feparated,  after  which  the  folution  kft  to  itfelf  yielded  fine 
tranfparent  cryftals  in  tablets  of  fix  (ides,  fome  of  them  three  quarters  of  an  inch  long, 
and  one- fourth  broad,  of  an  agreeable  greenifh  yellow.  The  marine  acid  folution  de- 
pofited a little  lead  in  very  fine  needles,  and  on  evaporation  gave  yellowilh  green 
cryftals,  the  fundamental  form  of  which  was  rhomboidal.  Pure  acetous  acid,  con- 
centrated by  freezing,  diffolves  by  the  aid  of  heat  this  metallic  calx,  except  a very 
fmall  refiduum.  The  cryftals  obtained  by  evaporation  were  of  a topaz- yellow,  in 
long  quadrangular  prifms  terminated  by  quadrangular  pyramids;  feme  of  the  prifms 

were. 
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were  an  inch  long.  If  thefe  cryftals  are  calcined  by  a gradual  heat,  the  acid  evapo- 
rates, but  the  metallic  calx  retains  its  cryftalline  form.  The  phofphoric  acid  alfo  ef- 
fects afolution,  but  it  foon  grows  turbid,  and  the  calx  combined  with  the  acid  preci- 
pitates in  yellowifh  irregular  flakes,  little  foluble  in  water.  The  fame  phofphoric  fait 
is  produced  by  adding  the  acid  of  phofphorus  to  a folution  of  the  foflil  in  the  acetous 
acid. 

The  next  experiments  related  to  the  folution  of  Pechblende  in  alkalis  by  the  dry 
way.  Half  an  ounce  of  it  in  powder  was  triturated  with  an  ounce  of  alkali  of  tartar, 
and  melted  in  a crucible.  The  mafs  was  of  a black  grey,  hard  and  compadt  ; its 
fra&ure  was  foliaceous.  On  lixiviating  in  water  and  filtering,  the  Pechblende  was. 
left  unchanged,  and  fcarcely  diminilhed.  The  lye  was  colourlefs,  and  its  tafte,  ex- 
cept a flight  flavour  of  liver  of  fulphur,  was  purely  alkaline.  On  faturation 
with  nitrous  acid  it  gave  fome  flakes  of  filiceous  earth,  which,  after  drying,  weighed 
four  grains.  A crucible  being  made  red,  a mixture  of  Pechblende,  with  thrice  its 
weight  of  nitre,  was  injected  by  fmall  portions.  The  mafs  ftrongly  eftervefced,  but 
with  a very  weak  detonation.  After  keeping  it  half  an  hour  in  a white  heat,  it  was  of 
a chocolate  brown  ; and  the  refiduum,  after  lixiviation  and  filtration,  was  of  the  fame 
colour.  The  folution  contained  a confiderable  quantity  of  nitre  not  decompofed,  and 
an  acid  precipitated  from  it  a very  little  filiceous  earth. 

The  reduction  of  the  metallic  principle  was  the  next  object.  In  trials  with  the  blow- 
pipe, the  yellow  metallic  calx  gave  the  fame  refults  as  the  Pechblende  in  its  natural 
ftate,  except  that  the  pure  calx  took  a grey  brown  colour  ; and  melted  with  mineral 
alkali  and  borax,  it  gave  a brighter  brown  and  purer  button,  than  that  from  the  melted 
Pechblende.  In  the  crucible,  the  Pechblende  mixed  with  borax  and  powdered  charcoal, 
and  alfo  mixed  with  black  flux,  and  covered  with  fea  fait,  was  melted  by  a ftrong  fire  in 
-a  wind-furnace.  The  refult  was  an  opake  blackifh  grey  fcoria,  but  without  any  fign  of 
redudion.  The  yellow  calx,  treated  in  a fimilar  manner,  gave  fimilar  refults.  It  was 
then  attempted  to  effedt  the  redudion  by  the  addition  of  phlogiflon  alone.  A hun- 
dred and  twenty  grains  of  the  yellow  calx  were  made  into  a pafle  with  linfeed  oil ; the 
oil  was  then  confumed  on  a tefi.  There  remained  85  grains  of  a heavy  black  powder. 
This  was  put  into  a crucible,  and  the  void  fpace  filled  with  powdered  charcoal.  The 
cover  was  luted  on,  and  the  crucible  expofed  to  the  medium  heat  of  a porcelain  fur- 
nace. By  its  fide  was  placed  a crucible  with  manganefe  fimilarly  prepared.  On  re- 
moving the  crucibles,  the  manganefe  was  found  perfedly  reduced  ; but  the  Pechblende 
was  found  in  a heavy  mafs,  fo  little  coherent  that  it  broke  between  the  fingers  in  a deep 
brown  powder,  of  a fine  grain,  with  a little  metallic  fplendour.  On  pouring  nitrous 
acid  to  it,  the  acid  adted  brilkly  upon  it,  with  heat  and  red  vapours,  which  proved 
that  there  was  a real  reduction  of  the  calx,  though  heat  enough  had  not  been  employed 
for  itsfulion.  This  imperfedt  regulus  was  then  put  into  an  allay  crucible,  the  infide 
of  which  was  covered  with  powder  of  charcoal.  Above  it,  was  ftrewed  half  its  weight 
of  powder  of  calcined  borax,  and  the  reft  of  the  crucible  was  filled  with  charcoal. 
The  cover  being  luted  on,  the  higheft  degree  of  heat  of  a porcelain  furnace  was  ap- 
plied. The  regulus  was  now  found  in  a folid  mafs,  formed  by  the  union  of  little  me- 
tallic grains,  conglutinated  by  the  adtion  of  fire.  The  fubftance  was  porous  and 
fpongy  i exteriorly  of  a deep  grey,  but  the  furface,  where  newly  expofed  by  a cutting 
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inftrument,  was  of  a bright  brown.  Its  poroftty  prevented  its  having  a very  marked 
metallic  fplendour.  It  had  little  hardnefs,  being  very  eaiily  aded  on  by  the  file  and 
knife.  Its  fpecific  gravity  was  6,440.  Small  portions  of  it  expofed  on  charcoal  to 
the  blow-pipe  fuffered  no  change.  Some  parcels  being  mixed  with  microcofmic  fait, 
the  pearl,  which  immediately  vitrified,  was  covered  with  a filvery  white  pellicle,  formed 
of  very  fmall  globules.  The  button  of  glafs  was  of  a grafs-green.  On  continuing 
the  fulion,  the  metallic  pellicle  penetrated  ftill  farther  into  the  button,  which  at  length 
put  on  the  appearance  of  an  opake  porous  fcoria,  of  a dirty  green. 

A mineralifation  of  this  regulus  with  fulphur  was  next  attempted  by  mixing  one 
part  of  the  yellow  calx  with  two  of  fulphur.  It  was  diftilled  in  an  earthen  retort,, 
when  moft  of  the  fulphur  fublimed.  The  refiduum  was  a compad  mafs,  a good  deal 
refembling,  in  its  colour  and  fradure,  Pechblende  of  the  fecond  variety.  By  a fecond 
fublimation  the  fulphur  was  almoft  entirely  feparated  from  the  mafs,  leaving  a black 
grained  powder. 

Some  experiments  were  then  made  relative  to  the  colouring  propetti.es  of  this  me- 
tallic calx,  mixed  with  frits,  or  applied  to  the  coating  of  porcelain..  The  different 
mixtures  gave  glaffes  of  brown,  yellow,  orange  and  green  hues. 

From  the  experiments  above  related,  it  is  clear,  that  Pechblende  cannot  be  admitted 
among  the  ores  of  iron  or  zinc  ; nor  in  the  clafs  of  fulfils  which  contain  Tungftein 
or  Wolfram  ; nor,  in  general,  in  any  of  the  eftablilhed  claffes  of  mineralogy  ; but  that 
it  fliould  be  received  as  a proper  and  fimple  metallic  fubftance.  It  ought  therefore 
to  have  a new  name  •,  and  the  author  of  this  paper  has  applied  to  it  that  of  Uranium,. 
in  conformity  to  the  new  planet  of  Herfchel,  which  has  been  named  Uranus. 

Befides  the  ores  of  fulphureous  Uranium,  it  has  been  found  in  the  mine  of  Georg- 
wagsfort,  under  the  form  of  a metallic  calx.  This  is  the  metallic  earth  which  was 
faid  to  accompany  the  fecond  variety  of  fulphureous  Uranium.  It  appears  under  a 
great  number  of  fhades,  from  pale  fulphur  yellow  to  brown  yellow.  When  bright 
yellow  or  reddilh,  it  may  eafily  be  recognized,  becaufe,  being  diffolved  in  nitrous  acid, 
it  gives,  with  phlogifticated  alkali,  a red-brown  precipitate.  The  more  highly  coloured 
earths  are  all  more  or  lcfs  martial.  This  calx  of  Uranus  has  hitherto  been  taken  for 
martial  ochre,  or  the  decompofition  of  the  micaceous  fchift  which  is  its  matrix.. 

A foffil,  falfely  called  green  mica,  and  met  with  in  the  fame  mine,  may  alfo  be  reckoned 
among  the  ores  of  Uranium.  It  is  found  in  the  crevices  of  the  micaceous  fchift,  and 
alfo  upon  the  yellow  calx  of  Uranus,  in  quadrangular  and  fometimes  cubical  la- 
mellae. Its  colour  is  emerald-green,  apple-green,  or  pale  green,  with  all  the  fhades  to 
fiver  white.  This  fpecies  is  alfo  found,  but  rarely,  at  Fibenftock,  fometimes  upon 
granite,  fometimes  upon  a brown  quartz  approaching  to  horn-ftone.  Though  it  was 
doubted  whether  this  foffil  was  a true  mica,  its  nature  was  little  known  till  Bergman, 
on  examining  a very  fmall  quantity  of  it,  thought  he  difcovered  copper  mineralifed  by 
the  marine  acid,  and  combined  with  argillaceous  earth.  Some  fyftecns  have  ranked  ic 
according  to  this  idea.  Mr-  Werner  places  it  among  the  clays,  under,  the  name  of 
Chalcolithum.  But  various  experiments  fhow  that  this  foftil  is  no  other  than  calx  of 
Uranium  cryftallifed  and  tinged  with  copper  •,  for,  after  all  the  coppery  particles  were 
extraded  from  its  nitrous  folution,  by  means  of  volatile  alkali,  the  remainder  yielded 
the  precipitates  by  which  Uranium  is  charaderifed,. 

In 


J?0  MEMOIRS  OF  THE  ACADEMY  OF  SCIENCES,  &c.  AT  BERLIN. 

In  a mineralogic  fyftem  there  ought  to  be  affigned  to  this  metal  a new  genus,  among 
the  femi metals  of  .difficult  fufion.  The  following  three  fpecies  may  be  eftablifhed, 

1.  Sulphureous  Uranium  (Uranium  fulphuratum). 

a.  Deep  grey,  often  with  traces  of  Galena. 

b.  Black,  having  the  appearance  of  pit- coal. 

2.  Earthy  Uranium  (Uranium  ochraceum).  Sulphur-yellow,  lemon-yellow, 
yellow-brown,  reddifh. 

3.  Cryftallifed J parry  Uranium  (Uranium  fpathofum), 

a.  Tinged  green  by  copper. 

Id.  Yellow. 


Extract  from  Meteorological  Obfervations , made  at  Berlin  in  the  Courje  of  the  Tear  1787. 

THE  former  part  of  thefe  obfervations  is  given  by  Mr.  de  Beguelin,  the  latter  by 
Mr.  Achard,  who  has  made  confiderable  improvements  on  the  ufual  mode  of  ob- 
ferving.  To  the  ufual  daily  obfervations  of  the  changes  in  the  barometer,  thermometer, 
hygrometer,  compafs,  anemometer,  of  the  atmofphere,  and  the  phenomena  in  it,  he 
*as  added  thofe  of  the  hair  hygrometer,  invented  by  Sauffure,  of  the  quantity  of  rain 
or  fnow  falling  on  a given  furface,  of  daily  evaporation,  of  the  exadt  force  of  the  wind, 
of  its  diredion  either  upwards  or  downwards,  and  of  the  atmofpherical  eledricity. 
They  are  made  three  times  a day,  morning,  noon,  and  night.  The  tables  are  too 
extenfi.ve  to  find  a place  in  this  work. 


Firjl  Memoir  on  the  parallel  Lines  of  Euclid.  By  M.  de  Castillon. 

THIS  author  gives  a decided  preference  to  the  ancient  mathematicians,  conceiving 
that  the  moderns,  who  have  not  walked  in  their  fteps,  have  all  been  -guilty,  from 
the  ufe  of  algebra,  of  fome  paralogifm,  from  which  the  ancients  are  exempt.  He 
conceives,  however,  that  the  ancients  are  not  entirely  without  fault ; and  the  account 
of  parallel  lines  given  by  Euclid  is  to  be  numbered  among  the  defeds  of  the  chief 
geometer.  The  twenty-  ninth  propofition  of  the  firft  book  is  founded  on  this  pretended 
axiom  : If  a right  line,  falling  upon  two  other  right  lines,  makes  with  them  the  two  in- 
teriour  angles  on  the  fame  fide  lefs  than  two  right  angles,  thefe  two  right  lines  being 
produced  will  meet  on  the  fide,  where  the  two  angles  are  lefs  than  two  right  angles. 
The  literal  meaning  of  the  expreffion  “ parallel  lines”  is  right  lines  placed  op- 
pofite  to  each  <.  ther,  ciXt^Xcag,  whence  it  is  certain,  that  the  ancient  mathematicians 
were  either  not  much  acquainted  with  metaphyfics,  or  didnot  choofeto  introduce  them 
into  geometry,  which  would  indeed  have  been  much  injured  by  metaphyfical  fub- 
tleties.  The  term  “parallel  lines”  is  more  ancient  than  the  time  of  Euclid,  and  the  con- 
clufion  adopted  by  him  from  this  term  is  placed  in  the  number  of  definitions.  Paral- 
lel right  lines  are  thofe  which,  bemg  in  the  fame  plane,  and  produced  to  any  length  on 
.either  fide,  never  meet.  On  this  property  Euclid  built  his  doctrine  of  parallel  lines, 
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and  bis  fyftem  was  not  attacked  till  between  two  or  three  hundred  years  after,  when 
Geminus  treated  his  axiom  above-mentioned  with  contempt  *. 

It  is  ridiculous,  (ays  Geminus,  to  put  amongft  felf-evident  proportions  one,  whofe 
converfe  is  demonftrable.  The  propofition,  if  two  right  lines  joined  by  a third  make 
the  interiour  angles  on  the  fame  fide  lefs  than  two  right  angles,  thefe  right  lines  will 
meet,  has  for  its  converfe,  if  two  right  lines  meet,  thefe  two  right  lines,  joined  by  a 
third,  make  the  interiour  angles  lefs  than  two  right  angles.  Now  this  laft  propofition  is- 
demonftrated  by  Euclid  himfelf  in  the  feventeenth  propofition  of  the  firft  book,  and 
therefore  we  muft  either  remove  his  axiom  or  his  feventeenth  propofition.  This 
obfervation  of  Geminus  is  evidently  well-founded  ; but  we  may  afk,  is  it  probable 
that  fo  exa<5t  a geometrician  as  Euclid  fhould  have  made  ufe  of  fuch  an  axiom,  and 
that  the  error  fhould  not  have  been  perceived  for  above  two  hundred  years  ? Is  it  not 
probable  that  the  axiom  is  an  interpolation  ? 

Pofidonius  changed  the  definition  of  Euclid,  and  made  the  fundamental  property  of 
parallel  lines  to  confift  in  the  equality  of  perpendiculars,  drawn  between  the  lines  ft; 
but  they  might  then  with  greater  propriety  have  been  called  equidiftant,  and  Euclid 
was  certainly  authorifed  in  retaining  the  ancient  name. 

On  the  definition  of  Euclid,  continues  Geminus,  its  two  parts  agree  with  concentrical 
circles,  which  are  in  the  fame  plane  and  do  not  meet.  Thefe  two  properties  of  being- 
in  the  fame  plane  and  not  meeting  belong  to  fpirals  defcribed  about  right  lines,  and  the 
fpace  between  an  hyperbola  or  a conchoid  and  a right  line  continually  diminifhes 
though  the  lines  never  meet.  In  this  remark  Geminus  has  fallen  into  an  error  ; for 
Euclid  is  not  fpeakingof  lines  in  general,  but  of  right  lines,  suOsi oa  not  ypap[Ax i,  and  by 
this  fimple  diftindion  the  whole  of  the  objedion  is  at  once  removed. 

Many  other  mathematicians  have  written  upon  the  axiom  and  definition.  The  re- 
maining part  of  the  memoir  is  taken  up  with  an  hiftorical  account  of  feveral  of  them, 
particularly  the  Arabians ; and  the  writer  propofes  to  give,  in  a fecond  memoir,  the 
belt  demonftrations  he  has  found  of  the  axiom,  together  with  the  demonftration  of 
Euclid,  reflored  by  his  own  conjedure. 


On  the  fecular  Variations  of  the  Elements  of  the  Vianet  Herfchell,  cccafioned  by  the  Action  of 
Saturn  and  Jupiter , and  on  the  periodical  Variations  in  its  Motion , depending  on  its 
heliocentrical Dijlances  from  thofe  Planets.  By  M.  Du  Val  Le  Roi. 

THE  theory  of  fecular  and  periodical  variations,  given  in  the  laft  volumes  of  the  - 
Berlin  Memoirs,  by  De  la  Grange,  being  the  foundation  of  the  calculations  in 
this  paper,  and  thofe  volumes  not  coming  within  the  plan  of  this  work,  it  was  judged 
right  to  omit  the  abridgment  of  a paper,  which  is  very  long,  and  could  not  be  well 
tinderftood  unlefs  the  volumes  referred  to  were  in  the  poffeffion  of  the  reader. 

* Ramus,  Schol.  Math,  lib.  vii.  pag.  159.  -j-  Ibid,  lib.  vi.  pag.  152,  153. 
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Obfervations  on  the  Paffage  of  Mercury  over  the  Sun’s  Dijc  on  the  4th  of  May , 1786.  By 
P r of ejft r Beitler,  of  Mitaw3  in  Courland. 


AT  day-break  the  profeffor  went  into  his  obfervatory,  and  when  the  fun’s  difc  was 
clearly  above  the  horizon  at  4h.  13''.  51".  true  time,  Mercury  did  not  appear. 
At  i6h.  35/.  if'.  T.  T.  Mercury  had  in  part  entered,  37'.  26 " . appeared  to  be  the 
time  of  the  interiour  contaCt.  During  the  paffage  there  were  feveral  intervals  when 
Mercury  appeared  fufficiently  diftinCt  to  admit  the  life  of  the  micrometer,  in  which 
the  diftances  of  the  neareft  edges  of  the  Sun  and  Mercury  were  meafured.  At 
22h.  i/.  f'.  the  interiour  contadt  was  apprehended  to  take  place,  and  22I1.  4'.  32//.  the 
planet  quitted  the  fun  ; but  ihere  was  at  the  time  a greater  waving  motion,  and 
ftronger  black  vapours  over  the  fun’s  difc  than  at  any  other  part  of  the  obfervation. 

The  following  table  gives  the  calculations  made  on  this  fubjedt,  The  column 
marked  A,  is  that  of  De  la  Lande,  and  gives  the  mean  time  for  Paris ; B,  that  from 
the  tables  of  Halley  and  Mayer,  publifhed  under  the  direction  of  the  Academy  at 
Berlin.  The  time  is  the  mean  time  at  Berlin  ; and  the  difference  of  meridians  be- 
tween Paris  and  Berlin  is  fuppofed  44'  25".  Parallax  and  aberration  are  negledted. 


A 


B 


Exteriour  contaCt  on  entrance  — — 

Interiour  contaCt  on  entrance  — — • 

Inftant  of  true  conjunction  

Geocentrick  latitude  of  $ at  this  inftant 
Relative  inclination  of  the  orbit  at  this  inftant 

Middle  of  the  paffage  • 

Shorteft  diftance  of  the  centre  feen  from  s 

Interiour  contadt  on  departure  

Exteriour  contadt  on  departure  — — 

Semidiameter  of  £ feen  from  the  earth 
Semidiameter  of  the  fun  ■■  — — 


14I1.  if.  if' 
14.  21,51 
16.  26.  30 

n-  57D3 
10.  22.  30,7 
16.  58.  32 
n-  45,41 
19-  35-  0 
19.  37.  18 
6.  17 
15-  52»5 


i6h.48'.57" 
16.  53-  51 
18.  45.  3 7 
12.  37,81 
10.  22.  58,6 

i9-  J9-  33 
12.  25,40 

21.  44-  47 
21.  47.  16 
6.  17 
i5-  53,9 


There  are  two  forts  of  conjunctions  to  be  particularly  difcriminated  : the  apparent 
geocentrical  conjunction  affeCted  by  the  aberrations  of  the  fun  and  Mercury,  but  not 
by  the  parallaxes  ; the  other,  the  true  geocentrical  conjunction,  when  the  centre  of  the 
planet  is  in  the  plane  perpendicular  to  the  ecliptick,  paffing  through  the  centres  of  the 
fun  and  earth ; which  is  found  by  freeing  the  places  found  of  the  fun  and  Mer- 
cury from  the  effeCt  of  the  aberration  of  light. 

The  latitude  of  the  obfervatory  is  56*.  39''.  f'.  its  longitude  ih.  23' . 2f>" . eaft  of 
Paris,  or  41'.  20".  eaft  of  Berlin.  The  apparent  geocentrical  conjunction  was  at 
i8h.  48'.  36".  true  time,  at  Mitaw  ; the  apparent  geocentrical  latitude  of  Mercury  at 
this  inftant  ii°.  4i//.  the  fhorteft  geocentrical  diftance  of  the  centres  n'.  29", 5.  the 
middle  of  the  paffage  19b.  19'.  56//.  Thefe  were  found  from  the  nine  beft  of  twelve 
obfervations,  made  with  a quadrant  of  a foot  radius,  in  which  Mercury  appeared  al- 
moft  like  a point.  With  the  micrometer,  in  an  equatorial  achromatick  inftrumenr, 
made  by  Dollond,  fifteen  good  obfervations  were  made,  from  which  were  deduced  the 
fhorteft  diftance  of  the  centres  11'.  29" 36.  middle  of  the  paffage  19I1.  19'.  9/.  The 

2 difference 
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difference  of  thefe  obfervations  from  the  preceding  muff  be  referred  to  the  inevitable 
errours  of  obfervations,  made  either  with  the  quadrant  or  the  micrometer,  in  the  difad> 
vantageous  circumftance  related  of  the  waving  motion,  and  the  black  vapours  paffing 
over  the  fun. 

From  thefe  obfervations,  with  a fmall  corredion,  are  calculated. 


The  femi-diameter  of  $ feen  from  the  earth  • ■ - 5,185 

Diameter  » -■  — ■ — 10,37 

Diameter  feen  from  the  fun  12,836 

Diameter  feen  at  the  mean  diftance  of  the  fun  from  the  earth  5 ,79 


Hence  the  apparent  femi-diameter  is  made  in  the  fubfequent  calculations  5//,i8.  and 
fince  the  duration  of  the  departure  ought  to  be  equal  to  that  of  the  entrance,  the  ap- 
parent exteriour  conrad  on  entrance  was  i6h.  30k  1 . mean  time,  or  16'n.  33'.  42''. 

true  time,  of  the  meridian  at  Mitaw.  Admitting  the  two  exteriour  contads  to  be 
properly  dated,  and  the  femi-diameter  of  the  fun  to  be  15k  49", 55  the  following  re- 
iults  will  be  had  from  four  combinations. 


Combination. 

Of  two  Interiour 
Conta&s. 

Of  two  Exteriour 
Contafts. 

Of  Ext.  Cont.  on 
Entrance,  with  In- 
ter. Cont.  on  De- 
parture. 

Of  Int.  Cont.  on 
Entrance,  with 
Exter.  Cont.  on 
Departure. 

Mean  time  ob-'  C Entrance 

i6h.  33'.  59" 

16I1.  30'.  15" 

i6h.  3©'.  1$" 

1 6b-  33'*  59'' 

ferved  of  \ Departure 

*»•  57-  34 

22.  1.  18. 

21.  57.  34. 

22.  1.  18.  * 

Duration  by  obfervation 

5-  23.  35 

S-  31,  3- 

5.  27.  19. 

5.  27.  19. 

Shorteft  geocentrical  diftance 

11.  28, $3 

11.  28,43 

11.  28,49 

11.  28,47 

Mean  time  of  the  middle  of 
the  paffage  feen  from  the 
centre  of  the  earth 

19.  15.  £9,68 

19.  1 5.  59.91 

19.  if.  59,00 

19.  16.  0,59 

Mean  time  of  the  apparent 
geocentrical  conjunftion 

i8h.  44'.  42", 93 

i8h.  44'.  43", 43 

i8h.  44'.  42", 36 

i8h.  44'.  44^,00 

App.  geoc.  lat.  at  the  time 
of  app,  geoc.  conj. 

11.  39,98 

11.  39,88 

11.  39,94 

11.  39,92 

Equation  of  time  at  the 
above  inftant 

3.  27,  8 

3-  27»8 

3*  27.8 

3*  27>S’ 

True  time  of  the  app.  geoc 
conj.  or  affe&ed  by  aber- 
ration 

18I1.48'.  10",  7 

i8h.  48'.  1 1 2 

l8h.  48'.  10", 2 

1 8h.  48'.  u",8 

The  parallaxes  of  diftance  employed  were,  for 
“ { 

Conua  [ ™ee™"rr  } of  departure 


The  true  time  of  the  geocentrical  conjundion  deduced  from  thefe  obfervations,  which 
are  the  mod  exad,  is  within  3 feconds  the  fame  as  the  mean  of  the  refults  drawn  from 
obfervations  made  with  the  quadrant  and  micrometer,  differing  only  25"  from  the  firft, 

Y 2 and 
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and  31"  from  the  fecond;  and  the  (horteft  diftances  and  latitudes  at  the  time  of  the  geo- 
centrical  conjunction  are  contained  between  two  limits,  differing  only  a fingle  fecond. 

From  the  refult  found  by  the  obfervations  of  the  contacts,  and  confirmed  by  the  ob- 
fervations  made  with  the  inftruments  named,  we  may  deduce  the  errour  of  the  tables, 
and  the  place  of  the  node.  Suppofing,  then,  the  difference  of  time  between  Paris  and 
Mitaw,  ih.  25b  28"  and  between  Berlin  and  Mitaw  41'.  3"  we  have, 


Meantime  1 of  apparent  geocentricalconjun&ion,  f 

True  time  J or  affefted  by  aberration 

Apparent  longitude  of  the  fun,  or  of  Mercury,  in  appa- 
rent geocentrical  conjunftion 

True  hel.  long,  of  Mercury  j 

True  hel.  lat.  > By  the  tables 

True  geoc.  long.  J 

For  Paris. 
i7h.  19'.  15", 3 

17.  22.  43 

is.  130.  50'.  4", 8 

7.  13.  54.  23,  1 

14.  1,  9 

1.  13.  46.  36,  4 

For  Berlin. 
r8h.  3'.  23^,3 

18.  6.  51 

is.  1 30.  50'.  1 4", 4 

7.  13.  46.  49,  0 
16.  16,  0 

1.  13.  53.  0,  2 

True  geoc.  lat.  by  the  tables  

. , . f in  longitude  

Aberration  | ;H  lati?ude 

n.  19,  1 
+ 7>°2 

+ 3>27 

13-  7>98 
+ 7 >°2 

+ 3'27 

App.  geoc.  long,  by  the  tables 

Obferved  long,  in  app.  geoc.  conj.  affefted  by  aberration 
Errour  of  ,ab.e5  { “ £££*  _ 

1.  13.  46.  43,  4 

1.  13.  50.  4,  8 

- 3.  21,  4 

+ 4’  9>  ^ 

*•  l3‘  S3’  7»  2 

i.  13.  50.  14,  4 

+ 2.  52,  8 

— 3-  34.  0 

Apparent  geoc.  lat.  by  the  tables  — — 

by  obfervation  — — 

Errour  of  tables  in  lat. 

1 1.  22,  4 
11.  40,  0 

- 17,  6 

— 21,8 

13.  11,25 
11.  39,98 
+ 1 • 3 1 > 3 

+ 1.  S3>  0 

Error  of  tables  from  the  hor.  geoc.  motion  referred  to  the 
ecliptic  = 3'.  57",  904  — 

- 5°'-47">6 

+ 43'  35".° 

f ?***  | entrance 

Mean  time  of  eontaft  < • ' 5 

1 e"  t.  } d'Part“' 

affe&ed  by  aberration,  and  feen  from  the  centre  of  the 
fun. 

Duration  of  entrance  or  departure  feen  from  centre  of  the 
earth  « 

15I1.  6 A 2 9",  7 
iS-  10.  13,  5 

20.  30.  57,  5 

20.  34.  41,  7 

3 • 44,/>2 

i5h.  50'.  37", 7 

15.  54.  21,  5 

21.  15.  5,  5 

21.  18.  49,  7 

/ //  _ 

3 • 44  >2 

Interval  between  the  two  exter.  conta&s,  feen  from  the 

centre  of  the  earth  

Interval  between  the  two  inter,  contafts,  feen  from  the 

centre  of  the  earth  • 

Effeft  of  parallax  for  Mitaw,  on  the  time  of  contact, 
f Entrance  = — i'.  42"^ 

[ Departure  = + I.  8j; 

True  long,  of  the  fun  freed  from  aberration  at  inftant  of 

app.  geoc.  conjun&ion  

Obferved  geoc.  long,  of  Mercury  at  the  above  inftant, freed 

Difference  of  the  two  true  geoc.  long.  — — 

Sh.  28'.  12" 

5.  20.  44 

is.  130.  50'.  24", 8 

*•  13*  49'  57»  8 
27,  0 

5h.  28'.  12" 

5-  20.  44 

is.  13°.  50'.  34", 4 

1.  13.  50.  7,  4 

27,  0 

True 


5 


m 
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True  geoc.  coaj.  precedes  the  app.  geoc.  conj.  by 

Mean  time  of  true  geoc.  conj.  freed  from  aberration 

For  Paris. 

6'.  48", 6 

1 yh . 12'.  26",  7 

For  Berlin. 

6'.  48", 6 
i7h.  56'.  34", 7 

Obferved  geoc.  lat.  of  Mercury  at  the  time  of  app.  geoc. 

conj.  freed  from  aberration  ■ ■ - 

Change  of  lat.  in  6'.  48'', 6 at  the  rate  of  43^,557  an  hour 
True  geoc.  lat.  at  the  inftant  of  true  geoc.  conj. 

True  hel.lat.  at  the  above  inftant 

n'*  36">73 
4>94 
11.  41,67 
14.  29,46 
70.  o',  o'' 

iT.  36,71 

4»94 
11.  41,65 
14.  29,0; 
6°.  59'.  20", 0 

Diftance  of  Mercury  from  the  node,  reckoned  upon  the 
ecliptic,  at  the  inftant  of  true  geoc.  conj.  — 

True  long.- of  the  fun,  free  from  aberration,  and  corredted 
bythefe  16A5  at  the  inftant  of  true  geoc.  conj. 

i°.  58'.  2", 6 
16,  5 

is.  1 30.  50'.  8", 3 

i°.  58'.  io'',8 
16,  5 

ts.  130.  50'.  17", 9 

True  hel.  long,  of  Mercury  at  the  above  inftant,  free  from 
aberration  — 

is.  1 30.  50".  8", 3 

is.  1 30.  50ft  1 7", 9 

Long,  of  the  node, found  by  obfervation  

Long,  of  the  node,  given  by  the  tables  — . - 

7.  15.  48.  10,  9 
7.  15.  48.  30,  0 

7.  15.  48.  28,  7 
7.  15.  59.  15,  9 

Difference 

ft  J9>  1 

ft  10.  47,  2 

In  the  column  for  Paris  the  tables  of  the  fun,  the  place  of  the  aphelion,  and  the 
eccentricity  of  die  orbit  of  Mercury,  given  by  De  la  Lande,  in  his  Aftronomy,  are 
employed.  In  the  column  for  Berlin,  the  folar  tables  of  Mayer  are  ufed,  correcting 
the  times  of  17",  and  fuppofmg  the  place  of  the  aphelion  and  eccentricity  of  Mercury 
fuch  as  are  given  by  Halley’s  tables. 


EJfay  on  the  ’Erne  Elliptical  and  Parabolic  Horary  Motion.  By  Mr.  Beitler. 

Theorem. 

LET  v — the  true  anomaly  of  a planet  or  comet  in  a given  inftant ; m — any 
time  exprefled  in  mean  folar  hours,  and  their  decimal  parts.  Cor  sy  according 
as  the  time  m is  before  or  after  the  given  inftant,  zz  the  arc  of  true  anomaly  dcfcribed 
in  m hours.  A u — the  horary  change  of  true  anomaly,  if  the  body  was  to  move 
uniformly  for  an  hour  with  the  fame  velocity  which  it  has  at  the  inftant  when  its  true 
anomaly  = v.  &2v  is  the  horary  variation  of  this  motion.  A3u,  a4U)  A5y,  &c. 
fucceffive  variations.  Let  H be  the  horary  motion  after  m hours,  and  h that  which 
took,  place  m hours  before,  then 


S zz  m&v  ft  m*. 


A2v 


ft-  m3 


A3 


l-  2.  3 


ft-  mA 


A4  v 


1.2.  3. 4 


+ 


ft  m 


1.  2.  . ».  — I)  k 


f zz  m. 
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A4  v 


A 2 y A 3 y 

J — m.  au  — ml  — — -f  - • — w 

1*2  2,  « 


1#  2.  2«  4 


— tn*b 


A * ^ 


1.  2. . . zk  — 1.  2.  £ 


«-/=»  t 


A2  y 
I.  2 


A4i> 


A6  o 


+ «4  + * • Tir.T 


S.6 


+ » . . 


.1  A 2 & v -1 


•*+/=» [ 


A *v 


m&  u + m>  -7—  + 


A * y 


m 


1. 2.3. 4. 5 


■f  • , . , 


a ik  “4"  I 

. tI  4-  T A2*  ‘ V -] 

+ “ 77.  n~  J 

tt  . - A3o  A4u 

i/  =T  All  -}-  #/A2y  + 7«*  7—7  -j-TW3  7-77J  + * • • * 


A 2 + 1 
k & V 

1.2. . .2  — i-.i 

A*y 

I.  2 


+ 

i>  = A-u ;«  A ’{,  -J- 

ai  — I A 2 * v 


m 


A4  y 

J * + ?»4 

I.  2.  3 1 


A3  v 


I.  2.  3.  4 


• • © « 


f# 


1.2.  ..2-  1.2  * * * * 

A 5 y 


H + h — 2 J*  a ti  -j-  m*  - + z»4  -7- A-~ — + *» 

U 1.2*  1.2.  3.  4 1 


A’y 


m 


3-4 

•2 . -1 

I.  a...  22-  1.22 


1 . 2. . . 6 


+ 


t P A 4 y 

“^-4  »/A  ^ !.  2;r  + 


A4y 

3 

A*  I 


A 6 y 


0T 


+ 


I . 2.  3.  4.  s 

— x — — — L- — _i_  "] 

j.  2.  3...  2 2-2.  22-1  *♦*'•••  J 

In  general  A*y  is  changed  in  the  hours  ? the  epocha  into 


« 4-  1 

A*  o =fc  0;  A u + w 


. « + * 
A v 


a + 3 


sfc  0Z3 


+ • • 


I.  2 1.  2.  3 

The  arc  which  the  body  really  defcribes  in  an  hour  by  its  accelerated  or  retarded 
motion  is  to  be  diftinguifhed  from  Ay,  H , h.  For  being  called  $ v 

, A * y A3  y A4y 

0 V = AV±  + zi=  ' 1 1 1 ■'  + . . . . 

1.2  J-,  2.  3 1.  2. 3.  4 1 

the  figns  above  referring  to  the  fucceeding  ; thofe  below  to  the  preceding  hour. 

Thefe  formulas  are  corollaries  from  Euler’s  general  theorem  in  his  Inftitutiones  Cal- 
culi Differentialis,  Pars  poflerior,  Cap.  III.  To  apply  them  to  the  parabolic  motion, 
let  1 : tt  be  the  ratio  of  the  diameter  to  the  circumference  of  a circle,  p an  arc  equal  to 

the 
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the  radius  exprefled  in  feconds.  Sidereal  year  = 365.25657  days,  exprefled  in  mean 
Tolar  hours  = / ; perihelion  diftance  of  the  comet  zz  p.  By  a calculation  from  the 
formulas  giving  the  fluxional  expreffions  for  the  true  and  mean  anomaly  in  the  para- 

V2  • wg  . cof.  iv* 

bola,  we  find  A u = — 

*PvP 

y 2 2 7T-*  T\T*  1 . cof.  -r£ 

Let  —A. = N,  then  A v ~ A — 

t P T . 4 

Let  7*  be  the  number  of  mean  folar  hours  in  going  from  the  perihelion  to  90%  true 

it  a 8 e c°f*  i 
anomaly,  then  Au  ~ 


3-T. 


Let  — — n and  — - — and  dv,  d2v,  d3v,  &c.  fignify  the  fame  quantities  as  Av, 
A 2v,  A3u,  only  in  decimal  parts  of  the  radius,  and  not  in  feconds  of  a degree, 
fo  that  dv  — d2v  = — -,  </3u  1 ',  then  dv  — a.  cof  f u*,  d2v  — — 

? % j 1 f 

2 tang,  i v dv2,  and  fince  cof  fu2  — , and  tang.  | u = — we  have, 

d3v  ~ 1 dv  ~~~~  1 d 2 v2  ——  a 2 d v 2 

dAv  — 6 dv  2 d 2 v 3 -a  2 d d2  v 

2 

d3V  - ZAdv—yd2  V*  — dv'2  d2v2 

4 2 

*/6u  — 120  dv  4 d2  v 5 — u * dv  <f2u3  -j-  — a.  dv3  d*v. 

8 2 

Wlien  y — o,  or  in  reckoning  from  the  inftant  of  paflage  by  the  perihelion,  </»v, 
d4v ; and  in  general  d2n  v — o,  and  the  true  anomaly  is  exprefled  by  the  feries 


S — m A v + m3 . 


A’  v 


I.  2.  3 


-f-  mi 


A®  v 


«f  m 


zk  + 1 


A2*  + ,„ 


J.2.  3.  4.  S 


I.  2.  3.  . . 2 i + I 

and  for  the  horary  motion  m hours  before  or  after  the  paflage  by  the  perihelion, 

TT  A 1 2 AJU  A S 1> 

H za  Au  -f-  m b m*  . 


+ m 


zi 


In  this  cafe. 


1.  2 - 1.2.  3.4. 

.2k  + I 

A v 

I.  2.  3.  . . Z k — I . 2 4 


= 2 ‘fps/p  — * — velocity  in  the  perihelion 
d3  v — — ud  d v2  zz  — «s 


u ==  — a.  dv4  — + 

2 2 

^ 7 u =r  — — a.2  d v*2  zz  — — «7.  &c.  &c. 

2 2 

For  the  motion  of  planets  in  an  ellipfe,  let  d Y = horary  motion  in  mean  anomaly, 
exprefled  in  feconds,  a ~ diftance  of  aphelion,  p — diftance  of  perihelion,  A major 
axis,  c — minor  axis,  e zz  eccentricity,  all  decimal  parts  of  the  mean  diftance  of  the 
earth  from  the  fun  = 1 , 

Making 
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cof  x,  the  following  forms  will  be 


Making  N rz  — ~ ■'*■■■  ; and  ~ cof  u 


, A 3 

I29DOOOal  p7- 

found  for  the  horary  motion  in  true  anomaly. 

1.  Reckoning  the  true  anomaly  from  the  aphelion, 

Av  ~ ( 1 — e cof  v )*  — N fin  { x4 

2.  Beginning  the  true  anomaly  in  the  perihelion, 

At»  ~ N cof  | x4 

By  exprefling  the  elements  of  the  elliptick  orbit  in  decimal  parts  of  the  mean 
diftance  = 1,  and  introducing  the  minor  axis, 
it  % d Y 


N = 


162000  a*  p 3 


— JLULjL.  and  cof  x — e cof  u.  Putting  now  — = n. 
20205  cl  7 0 ? 


d z v — e n1  fin  v dv2 

It  e ft  2 r r 7 


- 

d v 1 

e»* 

d vz 

1 

en.* 

d v1 

1 

£ « 2 

d v 1 

- 

1 

e n 2 

e n 7 
d<v 


d u2 

By  reckoning  from  the  inftant  that  the  planet  i£  in  the  aphelion  or  perihelion,  thefe 
expreflions  are  Amplified,  fince  the  fluxions  of  an  even  order  difappear,  or  d1  u =z 
d4v~d14v  — o,  and 

d 1 v zz  ± e nz  d v 2 

d s^)  — ± e n*  d v*  [ — d 3 v — d u1  J 

I 

d 1 v — =*=  — — r f — dv1  d5  v + — d v dl  v5  — 25  dv*  d3  v -p  dv  7j. 

The  fign  4-  is  ufed  when  the  departure  is  taken  from  the.  aphelion,  and  — when 
from  the  perihelion.  The  general  expreflions  for  S,  s,  H,  h , S u,  and  the  value  of  A%, 
before  or  after  m hours,  are  the  fame  as  in  a parabolick  motion. 

By  this  method  the  tranfit  of  Mercury  over  the  fun,  defcribed  in  the  lafl:  paper,  was 
calculated  ; and  examples  are  given,  in  which  it  is  applied  to  the  motion  both  of  pla- 
nets and  comet§  in  their  orbits. 
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General  Confiderations  on  the  Situation  of  the  Orbits  of  all  the  Planets  and  Comets  which 
have  hitherto  been  calculated.  By  Mr.  Bode. 

THERE  are  "only  feventy-two  comets,  whofe  orbits,  from  the  accounts  given  of 
them  between  the  years  837  and  1785,  can  be  traced  by  aftronomers.  Of  thefe 
we  can  depend  only  on  two  between  the  years  837  and  1231,  on  eight  for  the  three 
following  centuries,  ten  in  the  next  century,  and  the  remaining  fitty-tvvo  have  been 
obferved  carefully  fince  the  year  1652.  It  is  the  purport  of  this  paper  to  determine 
in  what  the  orbits  of  thefe  comets  as  well  as  'of  the  planets  agree  as  to  diftribution, 
direction,  inclination,  and  other  circumftances,  deriving  fome  probable  refults  from 
the  different  polition  of  thefe  orbits  to  the  axis  of  the  fun  and  its  equator,  and  the 
different  fituation  of  their  perihelia  and  nodes. 

The  heliocentrick  places  of  the  perihelia  of  the  feven  planets  lie  between  the 
fecond  degree  of  pifcesand  the  feventeenth  degree  of  virgo,  in  an  arc  of  1950.  The 
perihelia  of  the  greater  part  of  the  feventy-two  comets  lie  within  the  fame  fpace,  forty- 
three  being  within  the  lame  figns,  and  taking  in  the  latter  degrees  of  aquarius,  we 
fhall  have  forty-fix  in  that  fpace,  the  other  twenty-fix  being  in  the  four  remaining 
figns,  and  the  firft  half  of  aquarius.  In  aries  there  are  4,  taurus  7,  gemini  6,  cancer 
11,  leo  8,  virgo  4,  libra  3,  fcorpio  5,  fagittarius  9,  capricornus  5,  aquarius  7,  pifces  3. 
There  being  in  the  northern  figns  40,  in  the  fouthern  figns  32.  We  find  that  the  axis 
of  the  fun  is  inclined  at  an  angle  of  824,  the  northern  pole  being  in  that  latitude 
north,  in  the  8th  of  pifces,  and  the  fouthern  pole  in  the  fame  latitude  fouth,  in  the 
8th  of  virgo.  In  the  neighbourhood  of  each  pole  there  is  only  one  perihelion,  and 
in  the  two  figns  pifces  and  virgo  only  feven  ; but  in  the  figns  gemini  and  fagittarius, 
in  which  are  the  places  of  the  folar  equatorial  nodes,  fall  a much  greater  number  of 
perihelia.  From  this  we  might  be  led  to  conclude,  that  the  polition  of  the  folar  axis 
has  an  influence  on  the  approximation  of  the  comets,  and  that  this  approximation  is 
moft  frequently  made  according  to  the  perpendicular  to  this  axis.  We  might  extend 
this  obfervation  to  the  planetary  orbits  ; for,  when  we  are  looking  at  the  fun  in  pifces, 
the  perihelia  of  the  planets  lie  almoft  all  to  the  eaft  of  the  folar  axis,  and  the  aphelia  to 
the  weft. 

For  the  diftance  of  thefe  comets  from  the  fun  in  their  perihelia  we  may  obferve,  that 
between  the  fun  and  the  orbit  of  Mercury  have  paffed  15  ; between  the  orbits  of  Mer- 
cury and  Venus  32  ; between  the  orbits  of  Venus  and  the  earth  13  ; between  the  or- 
bits of  the  earth  and  Mars  8 ; between  the  orbits  of  Mars  and  Jupiter  4.  The  greater 
number  has  been  nearer  to  the  fun  than  our  earth  is ; and  we  may  conclude,  that  they 
ought  to  be  more  frequently  vifible  to  the  inhabitants  of  the  earth  than  the  more 
diftant  ones,  becaufe,  their  velocity  being  greater,  their  returns  are  more  frequent,  and 
they  retain  the  light  derived  from  the  fun,  fo  as  to  remain  a longer  time  vifible.  There 
are  more  comets  alfo  pafling  between  the  orbits  of  Venus  and  Mercury  than  between 
any  other  two  orbits,  which  may  be  accounted  for  in  this  manner.  Thefe  comets  pafs 
within  half  the  diftance  of  the  earth  from  the  fun,  and  are  therefore  fome  months  in 
going  round  the  fun,  whence  they  may  be  feen  the  more  eafily  from  the  earth,  either  on 
the  eaftern  or  the  weftern  fide  ; they  refledt  more  ftrongiy  the  folar  light,  than  the 
more  diftant  comets ; they  are  feen  under  a greater  vifual  angle,  and  they  have  a'  tail 
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in  general  of  greater  extent.  The  comets  between  the  Earth  and  Venus,  or  at  a greater 
diftance,  are  too  weakly  illumined,  and  have  tails  too  fmall  to  be  feen  ; befides,  their 
apparent  motion,  when  near  the  earth,  being  very  great,  they  pafs  through  large  arcs- 
in  a Ihort  time  ; and,  their  diameters  conftantly  diminifhing,  they  are  foon  invifible. 
Of  the  feventy-two  comets  only  twelve  do  not  come  within  the  orbit  of  the  earth,  and 
yet  the  fpace  without  that  orbit  is  by  far  the  great eft.  In  all  probability  that  fpace  has 
received  as  many  comets  as  can  exift  in  it.  Lambert,  in  his  cofmological  letters,  de* 
termines,  that  the  number  of  comets  ought  to  increafe  in  the  duplicate  ratio  of  the 
diftances  of  their  perihelia  ; and,  according  to  this  principle,  he  places  two  million 
comets  in  the  orbit  of  Saturn.  This  pofition  is  confirmed  by  Halley’s  Tables  of 
comets,  which  give  17  perihelia  beyond  the  orbit  of  Venus,  for  fix  beyond  the  orbit 
of  Mercury.  Now  17  : 6 : : 3 : 1 nearly,  that  is  as  the  fquares  of  the  diftances  of 
thefe  two  planets.  The  fame  refult  follows  from  the  account  given  above,  which  places 
47  perihelia  between  the  Sun  and  Venus,  and  15  between  the  Sun  and  Mercury.  Now 
47  : 1 5 : : 3 : 1 nearly. 

It  appears  that,  in  the  paftage  round  the  fun,  thirty  comets  have  been  feen  between 
April  and  September,  and  forty-two  between  October  and  March.  This  may  be  ac- 
counted for  from  our  feeing  the  comets,  when  they  approach  the  perihelia  only  in  the 
night,  and,  if  we  had  a more  circumftantial  account,  it  is  probable,  that  the  number  of 
thofe  feen  in  the  winter  months  would  be  to  that  of  thofe  in  the  fummer  months  exa£lly 
in  the  proportion  of  the  length  of  the  nights. 

The  afeending  nodes  of  all  the  planetary  orbits  are  towards  the  fame  part  as  their 
perihelia,  that  is,  between  the  1 6th  degree  of  taurus  and  the  21ft  of  cancer,  and  in 
this  fpace  are  the  afeending  nodes  of  twenty-eight  of  the  comets.  Between  the  19th.! 
of  pifees  and  the  19th  of  virgo  are  the  afeending  nodes  of  forty-five  comets,  fo  that 
the  major  part  of  the  orbits  of  the  comets  and  the  orbits  of  all  the  planers  are  fimilarly 
directed  in  the  folar  fyftem,  and  fimilarly  inclined  to  the  plane  of  the  earth’s  orbit. 
In  aries  are  the  afeending  nodes  of  9 comets  j in  taurus  7 ; in  gemini  12  ; in  cancer 
2 ; in  leo  8 ; in  virgo  7 ; in  libra  5;  in  fcorpio  6 ; in  fagittarius5  ; in  capricornus 
4;  in- aquarius  4 ; in  pifees  3.  Thus,  there  are  forty-five  in  the  northern  figns,  and 
^wenty-feven  in  the  fouthern  figns. 

The  greater  part  of  the  comets  have,  like  all  the  planets  except  Herfchell,  their  pe- 
rihelia neareft  to  the  afeending  nodes.  The  perihelia  of  forty  were  within  90°  of  the 
afeending  node,  of  two  exadtly  between  the  two  nodes,  and  of  the  remaining  thirty 
nearer  the  defeending  node,  but  not  fo  near  to  that  node  as  the  others  were  to  the 
afeending  node. 

Eight  only  of  the  feventy-two  comets  have  the  plane  of  their  orbit  lefs  inclined  to 
the  ecliptick  than  the  orbits  of  the  planets.  The  inclinations  are  as  follows  : Under 
10  degrees,  eight  comets ; between  io°  and  20°,  eight  ; between  20°  and  30°,  four ; 
between  30°  and  40°,  nine  ; between  40°  and  5 o°,  five  ; between  50°  and  6o°,  nine  ; 
between  6o°and  70°,  eleven  ; between  7o°and  8o°,'nine  ; between  8o°and  90°,  nine.. 
It  does  not  appear,  that  the  inclinations  are  greater  or  lefs  at  any  particular  quarter  : 
they  are  all  equally  poffible ; and  thus,  by  the  wifdom  of  the  Supreme  Being,  the 
fyftem  of  the  world  is  better  filled,  and  the  planets  and  comets  are  lefs  in  danger  of 
interfering  with  each  other.  Neither  do  the  perihelia  feem  to  be  difpofed  in  different 
■ 4 i quarters. 
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quarters,  according  to  the  greater  or  lefs  inclination,  nor  have  the  different  obliquities 
any  relation  to  the  distances  of  the  comets  from  the  fun.  Thirteen  indeed  of  thofe, 
which  traverfe  the  orbit  of  mercury,  have  their,  orbits  inclined  between  30  and  80  de- 
grees, which  may  have  been  done  to  render  them  lefs  liable  to  encounter  with  the  in- 
feriour  planets.  To  fhewthe  equal  poffibility  of  all  the  angles  of  obliquity  of  the  or- 
bits of  the  comets,  in  the  following  table,  the  number  of  comets  anfweringto  each  in- 
clination, taken  from  io°  to  io°,  is  compared  with  the  number  of  thofe,  which  would 
agree  with  the  fame  inclinations,  if  we  were  to  fuppofe  them  uniformly  arranged. 


Obliquity  of  the  orbits. 

Number  of  comets  obferved. 

Number  given  by  calculation. 

Difference. 

IO® 

8 

8 

— O 

20° 

16 

16 

— O 

3°° 

20 

24 

+ 4 

40° 

29 

32  - 

+ 3 

5°° 

34 

40 

+ 6 

6o° 

43 

48 

+ 5 

7°° 

54 

56 

fl-  2 

8o° 

63 

64 

+ 1 

90° 

72 

72 

0 

Thirty-eight  of  the  comets  move  from  weft  to  eaft,  thirty-four  in  the  contrary  direc- 
tion ; but  there  is  no  relation  between  thefe  directions  with  the  inclination  of  the  orbits, 
and  the  fituation  of  the  nodes  or  the  perihelia.  Of  the  nine  comets,  whofe  orbits  are  lefs 
inclined  to  the  plane  of  the  ecliptick  than  thofe  of  the  planets,  feven  move  in  the  fame 
direftion  with  the  planets : the  thirty-four  retrograde  comets  have  their  perihelia  in 
ninefigns,  none  being  in  pifces,  virgo  or  libra  ; and  in  the  two  figns  pifces  and  virgo, 
are  the  poles  of  the  fun.  Their  afcending  nodes  are  not  in  pifces,  nor  thofe  of  the 
other  comets  in  cancer. 

Forty-three  comets  move  towards  the  fun,  when  they  have  pafled  the  afcending,  and 
twenty-nine,  when  they  have  pafled  the  defcending  node.  The  former  have  their  peri- 
helia in  the  northern,  the  latter  in  the  fouthern  hemifphere.  Thus  the  perihelia  of  the 
comets  are  difpofed  with  fufncient  equality  in  both  hemifpheres ; but  we  may  infer,  that 
the  mod  favourable  circumftances  for  feeing  a comet  are  combined  in  that  part  of  his 
orbit  between  the  nodes,  and  that  in  which  is  its  perihelion.  The  greater  the  angle  of 
inclination  of  the  comets,  whofe  perihelia  are  in  the  fout'n,  and  the  lefs  elevated  they 
are  above  our  horizon,  the  lefs  vifible  are  they  to  us ; whilft  the  greater  is  this  angle 
of  thofe  in  the  northern  hemifphere,  the  more  vifible  are  they  to  us. 

When  the  comets,  whofe  motion  is  di reft,  have  their  afcending^nodes  more  to  the 
weft  than  their  perihelia,  the  latter  have  a northern  latitude  : if  the  defcending  nodes 
are  more  to  the  weft,  the  latitude  of  the  perihelion  is  fouthern.  The  contrary  takes 
place  in  the  retrograde  cornefs.  Fifteen  of  the  retrograde  comets  had  their  perihelia  in 
a fouthern  latitude,  and  nineteen  in  a northern.  Twenty-four  oftheaireft;  were  north- 
ern, fourteen  fouthern.  When  the  perihelion  is  in  the  northern  hemifphere,  the 
obliquity  is  very  con fiderable  as  far  as  89°;  in  the  fouthern  hemifphere  the  greateft 
obliquity  is  790. 
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That  the  perihelia  might  be  uniformly  diftributed  in  the  fphere,  their  heliocentrick 
latitude  fhould  increafe  like  the  zones  of  the  fphere,  that  is,  as  the  fines  of  the  lati- 
tudes. 1 he  following  table  gives  the  correfpondence  of  the  comets  obferved  with 
fuch  a calculation. 


Latitude  of  the  perihelion. 

Number  of  comets  obferved. 

Number  given  by  calculation. 

Difference. 

IO° 

16 

12 

— 4 

20 

29 

24 

— 5 

3° 

41 

36 

— 5 

40 

. 49 

46 

■ n 

J 

50 

55 

55 

O 

60 

61 

62 

4*  I 

70 

68 

68 

O 

So 

7 1 

7i 

O 

90 

72 

72 

O 

Thus  all  the  angles  of  inclination  are  equally  poflible,  and  the  perihelia  are  difpofed 
with  lufficient  uniformity  ; we  may  now  enquire  whether  in  fa£t  the  orbits  have  every 
poflible  fituation. 

The  fituation  of  the  orbit  is  determined  by  drawing  from  the  fun  a perpendicular 
to  its  plane,  and  where  it  pierces  the  heavens,  is  the  pole  of  the  orbit.  To  give  the 
orbits  every  poflible  fituation,  thefe  poles  mult  be  difpofed  uniformly  in  the  heavens, 
and  the  number  of  orbits  mult  increafe,  as  the  fines  of  the  complement  of  the  elevation 
of  this  pole  above  the  ecliptick.  Taking  thefe  complements  for  every  ten  degrees  of 
the  fines,  from  the  greateft  fine  —72  the  number  of  our  comets,  we  have  this  table. 


Latitudes  of  the  perihelia. 

Number  of  comets  obferved. 

Number  given  by  calculation. 

Difference. 

I o° 

9 

12 

+ 3 

20 

18 

24 

+ 6 

3° 

29 

36 

+ 7 

40 

33 

46 

+ 8 

50 

43 

55 

4-  12 

60 

52 

62 

4-  10 

70 

56 

68 

4-  12 

80 

64 

71 

+ 7 

90 

72 

72 

0 

Hence  it  appears  that  the  poles  of  their  orbits  are  not  uniformly  difpofed  over  the 
firmament 

From  what  has  been  faid,  there  appear  in  the  motion  of  the  comets  traces  of  order 
and  regularity,  that  they  cannot  be  left  at  random.  They  are  not  bodies  wandering 
without  law  in  the  wide  expanfe,  but  their  orbits  are  marked  out  for  wife  and  beneficent 
purpofes,  by  the  Governor  of  the  univerfe. 

Suppofing  the  diftance  of  the  fun  from  the  earth  1000,  three  of  the  comets  can  ap- 
proach as  near  to  the  earth  as  2,  6,  and  9 of  thofe  parts,  twelve  may  be  between  10  and 

8 S°> 


CONSIDERATIONS  ON  THE  SITUATION  OF  THE  ORBITS  OF  THE  PLANETS,  &c.  183 


50,  and  11  between  50  and  100.  There  are  only  two,  however,  which  pafs  at  a 
greater  diftance  than  1000,  one  at  1446,  the  other  at  3072.  Hence  we  may  eftimate 
the  danger  to  the  earth  fromany  one  of  the  comets. 

In  the  following  table  are  feen,  at  one  view,  the  chief  circumftances  relating  to  the 
comets  that  have  been  as  yet  obferved. 


No. 

Perihelion. 

Longitude. 
Afc,  node. 

Inch 

orb. 

Perihelion. 

Lat.  of 
perihel. 

Diftance  of 
perihel. 

Motion 

In  the  orbit. 

In  the 
ecliptick. 

Year.  M- 

D. 

S. 

D. 

M. 

D.  M. 

S. 

D. 

M. 

s. 

D.  M 

D. 

M. 

& from  0=1  OOO 

Old  ftyle. 

1 

837  March 

1 

26 

33 

11  — 

vs 

>9 

3 

VS 

18  55 

to 

54 

A. 

580 

r 

2 

1231  Jan. 

30 

T 

>3 

30 

6 5 

ft 

14  48 

ft 

14  58 

5 

I I 

B. 

948 

d 

* 3 

1264  Juiy 

>7 

irjj 

28 

45 

30  25 

vs 

5 

45 

vy 

6 51 

30 

10 

B. 

4> 1 

d 

4 

1299  March 

3 1 

£E 

>7 

8 

68  57 

T 

3 

20 

X 

12  46 

65 

0 

B. 

318 

r 

5 

1301  Oft. 

22 

T 

>5 

“ 

70  — 

vs 

>5 

— 

vs 

1 5 ~ 

70 

— •" 

B. 

45° 

r 

6 

1337  June 

2 

n 

24 

21 

32  11 

» 

7 

59 

B 

12  45 

22 

40 

B. 

407 

r 

* 7 

1456  June 

8 

« 

18 

3° 

17  36 

*>vk 

<MV 

1 

0 

<vv» 

c 10 

>7 

5 

B. 

585 

r 

8 

1472  March 

1 

vy 

11  46 

5 20 

b 

>5 

33 

B 

15  40 

4 

26 

A. 

543 

r 

* 9 

1532  Oft. 

20 

11 

20 

27 

32  36 

SB 

21 

7 

23 

17  0 

>5 

>7 

B. 

509 

d 

10 

1533  June 

>7 

ft 

5 

44 

35  49 

6i 

27 

t6 

6i 

23  27 

12 

23 

A. 

203 

r 

.11 

1577  Oft. 

27 

r 

25 

S2 

74  33 

& 

9 

22 

Rk 

7 53 

69  35 

A. 

183 

r 

12 

1580  Nov. 

28 

T 

18 

57 

64  40 

25 

>9 

6 

25 

19  17 

64  40  B. 

5 96 

d 

>3 

1582  May 

7 

nx 

21 

7 

61  28 

£ 

5 

23 

nx 

28  2 

12 

3° 

A. 

225 

r 

New  ftyle. 

14 

1585  Oft. 

8 

B 

7 42 

6 4 

T 

8 

5> 

V 

8 59 

2 

55 

A. 

>093 

d 

‘5 

1590  Feb. 

8 

>5 

3° 

29  4> 

HI 

6 

54 

m 

2 56 

22 

46  A. 

577 

r 

16 

>593  July 

>9 

>4 

>5 

87  58 

RJi 

26 

>9 

nk 

14  41 

1 2 

3 

B. 

89 

d 

17 

1596  Auguft 

9 

-vw 

— 

>5 

37 

52  10 

in 

28 

31 

J 

6 6 

50 

21 

B. 

549 

r 

18 

1618  Auguft 

>7 

k? 

23 

25 

2 1 28 

22! 

18 

20 

Vvv 

16  48 

8 

52 

B. 

5 ‘ 3 

d 

19 

1618  Nov. 

8 

n 

16 

1 

37  34 

r 

2 

>4 

r 

6 1 0 

35 

5° 

A. 

380 

d 

20 

1652  Nov. 

>3 

a 

28 

10 

79  28 

r 

28 

>9 

n 

10  42 

58 

>4 

A. 

847 

cl 

2 1 

1664  Dee. 

4 

n 

21 

>4 

21  18 

ft 

10 

4> 

ft 

8 41 

l6 

2 

A. 

1026 

r 

22 

1665  April 

24 

ux 

j 8 

2 

•6  5 

n 

1 1 

54 

B 

24  7 

23 

8 

B. 

1 06 

r 

23 

1672  March 

1 

v? 

27 

3° 

83  22 

B 

16 

59 

S 

9 26 

69  28 

B. 

697 

d 

24 

1677  May 

6 

TR 

26 

49 

79  3 

a 

>7 

37 

25 

16  21 

75 

44 

B. 

280 

r 

25 

1678  Auguft 

27 

W 

1 1 

40 

3 4 

CJ 

27  46 

— 

27  47 

0 

44 

B. 

1238 

d 

26 

1 680  Dec. 

18 

V? 

2 

2 

60  36 

•f 

22 

39 

£ 

27  27 

8 

1 2 

A. 

6 

d 

27 

1683  July 

>3 

TT£ 

23 

23 

83  11 

n 

25 

29 

« 

10  37 

82 

S2 

B. 

560 

r 

28 

1684  June 

8 

£ 

28 

>5 

65  49 

TR 

28 

52 

1 5 1 5 

26 

35 

A. 

960 

d 

29 

1686  Sept. 

>7 

* 

20 

35 

31  22 

n 

>7 

0 

n 

16  24 

3 1 

iS 

B. 

32S 

d 

30 

1689  Dec. 

1 

/Cw 

23  45 

69  17 

£ 

23 

45 

vy 

22  15 

54 

6 

B. 

>7 

r 

31 

1698  Oft. 

>9 

* 

27 

44 

1 1 46 

vs 

0 

5> 

vy 

0 47 

0 

38  A. 

691 

r 

32 

1699  Jan. 

>3 

~vv 

wv 

21 

46 

69  20 

TR 

2 

3i 

:2s 

7 4 

62 

3 

B. 

744 

r 

33 

1702  March 

>4 

’?£* 

9 

25 

4 3° 

ft 

18 

4> 

ft 

18  46 

3 

29 

A. 

646 

d 

34 

1706  Jan. 

3° 

T 

>3 

1 1 

55  >4 

n 

12 

29 

B 

27  1 

44  56  B- 

426 

d 

.35 

1 0-  Dec. 

12 

» 

22 

47 

88  36 

n 

>9 

55 

B 

23  29 

27 

8 

B. 

860 

d 
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No. 

Perihelion. 

Longitude. 
Afc.  node. 

Inch 

orbit. 

Perihelion. 

Lat.  of 
perihel. 

Diftance  of 
perihel. 

Motion 

In  the  orbit 

In  the 

ecliptick. 

Year  M. 

D 

3. 

D.  M. 

D.  M 

S. 

D.  M. 

S. 

D.  M. 

D.  M. 

5 from  0=1  OOC 

3f- 

1718  Jan, 

15 

ft 

8 43 

30  2C 

Q 

1 30 

a 

2 29 

3 38  B. 

1026 

r 

37 

1723  Sept. 

28 

V 

14  16 

49  59 

» 

12  52 

8 

3 35 

21  30  A. 

998 

r 

3^ 

1729  May 

22 

10  52 

77  19 

xa 

16  2 7 

XX 

12  5 

5 28  B. 

3711 

d 

39 

‘737  Ja»- 

30 

»i 

16  22 

18  21 

25  55 

XX 

23  11 

4 42  B. 

223 

d 

4C 

1739  June 

*7 

27  25 

55  43 

$ 

12  39 

23 

2 20 

53  2 B. 

673 

r 

41 

1742  Feb. 

8 

5 38 

66  J9 

>R 

7 35 

=~ 

19  20 

29  9 A. 

766 

r 

42 

1743  Jan. 

1 1 

n 

8 11 

2 16 

S 

2 58 

25 

2 37 

0 57  B. 

838 

d 

43 

1743  Sept. 

2 1 

T 

5 16 

45  43 

■? 

6 34 

>R 

28  7 

38  58  B- 

520 

r 

44 

1744  March 

1 

y 

15  46 

47  5 

ek 

17  10 

25  24 

20  31  B. 

222 

d 

45 

1747  March 

3 

ft 

27  19 

79  6 

V? 

7 2 

AAA/ 

/V W 

14  29 

49  3 A. 

2198 

r 

46 

1748  April 

29 

JR 

22  52 

85  27 

JR 

5 1 

JR 

21  24 

17  48  B. 

841 

r 

47 

1748  June 

18 

y 

4 40 

56  59 

vy 

6 9 

2 

19  45 

47  28  A. 

655 

d 

48 

1757  Oft. 

21 

1R 

4 6 

12  39 

ft 

2 39 

ft 

2 37 

12  39  A. 

339 

d 

49 

1758  June 

n 

JR 

20  50 

68  19 

27  38 

* 

6 17 

33  5°  B. 

215 

d 

5° 

1759  Nov. 

27 

SI 

*9  39 

78  39 

» 

23  24 

n 

8 28 

78  22  B. 

798 

d 

5i 

1759  Dec. 

17 

a 

19  51 

4 5> 

ft 

18  24 

ft 

18  18 

4 8 A. 

966 

r 

52 

1762  May 

28 

X 

19  2 

85  3 

25 

H 3° 

JJR 

8 46 

64  5 B. 

1010  " 

d 

53 

1763  Nov. 

2 

X 

26  29 

73  39 

n 

2 5 1 

n 

21  17 

73  35  B. 

498 

d 

54 

1764  Feb. 

12 

25 

19  20 

53  54 

r 

16  12 

V 

14  1 

53  47  B. 

564 

r 

55 

1766  Feb. 

17 

? 

4 11 

40  50 

ft 

23  15 

ft 

19  32 

39  56  B- 

5°5 

r 

56 

1766  April 

*7 

n 

14  22 

11  8 

£ 

2 18 

* 

2 31 

2 19  B. 

333 

d 

57 

1769  Oft. 

7 

12 

25  1 

40  38 

ft 

24  6 

JJJt 

0 44 

19  31  A. 

123 

d 

58 

1770  Aug. 

9 

a 

19  39 

1 44 

X 

25  27 

K 

23  26 

1 1 A. 

637 

d 

59 

1770  Nov. 

23 

22 

18  42 

31  26 

=2* 

28  23 

JR 

0 0 

30  56  A. 

528 

r 

60 

1771  April 

*9 

T 

27  51 

11  15 

25 

13  28 

25 

13  32 

10  57  B. 

906 

d 

61 

1772  Feb. 

19 

f 

12  43 

19  0 

23 

18  6 

25 

16  36 

10  52  A. 

1018 

d 

62 

> 773  Sept. 

12 

& 

1 16 

61  24 

n 

15  36 

25 

5 11 

38  35  A- 

1 1 34 

d 

63 

1774  Aug. 

*5 

0 46 

83  0 

17  22 

X 

24  1 2 

43  0 B- 

1429 

d 

64 

1779  Jan. 

4 

r 

25  6 

32  24 

n 

27  13 

n 

2 3 2 

28  16  B. 

7*3 

d 

65 

1780  Oft. 

1 a 

4 9 

53  48 

£ 

6 21 

£ 

20  59 

43  4 A. 

99 

r 

66 

1781  July 

7 

n 

2 3 1 

81  43 

JR 

29  11 

£ 

19  2 3 

23  34  B. 

776 

d 

67 

1781  Nov. 

29 

rr 

17  22 

27  1 2 

T 

16  3 

r 

18  58 

23  39  B. 

961 

r 

68 

1783  Nov. 

15 

« 

24  I4 

53  9 

8 

15  25 

8 

18  55 

7 3 A. 

1565 

d 

69 

1784  Jan. 

2 1 

y 

26  49 

5i  9 

n 

20  44 

rr 

1222 

18  24  A. 

708 

r 

7° 

1784  April 

9 

n 

26  52 

47  55 

28  35 

AA (V 

18  30 

40  58  B. 

650 

r 

7i 

1785  Jan. 

27 

f 

24  12 

70  14 

3 

12  52 

25 

3 26 

24  3 A. 

1143 

d 

72 

1785  April 

8 

a 

4 44 

87  7 Ivy 

27  34 

£ 

8 31 

52  4*  B. 

427 

r 

An 
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; l 

Jn  elementary  and  dire Method  for  the  numerical  Calculation  of  Logarithms - 

By  M.  Burja. 


EVERY  logarithm  may  be  confidered  as  an  exponent  of  the  power  of  10.  Ex-* 
trad  the  fquare  root  of  10,  which  is  10*,  or  ioTO,  or  10  , and  0,51s  the 

logarithm  of  a number  zz  10^.  Extrad  the  fifth  root  of  the  number  found,  which 

1 L I OI 

is  (10*)  szz  10^  = 10’  and  0,1  is  the  logarithm  ofthis  number.  Extrad  the  fquare  root 

ofthis  number,  and  you  have  ( io1^)2  zz:  io7°°  = 10  ’ and  ,05  is  the  logarithm 

of  the  number.  Its  fifth  root  =:  ( ioaS) 5 — 10”°  zz:  io°’  ^ whence  0,01  = its  logarithm.. 
By  purfuing  this  mode  are  obtained  the  numbers  belonging  to  the  logarithms  ,5  ; ,1  ; 


,05  ; ,01  ; ,005  ; ,001  ; ,0005  ; ,0001  ; and  fo  on  ad  infinitum. 

Multiply  the  number  belonging  to  the  logarithm  0,1  by  itfelf,  its  fquare,  cube,&c 

and  you  have  (io10)*  , (ioI0j2  , (iof5)3  &c.  zz: 


T 'O’ 

10  ,10 


a? 

ioiff  zz  10 


or  io0’1,  10  ’ , 10  , or  the  numbers  whofe  logarithms  are  0,1,  0,2,  0,3 

i,o.  The  fourth  multiplication  giving  the  number  whofe  logarithm  is  o,  5,  ferves  to 
prove  that  already  found  as  well  as  that  from  which  you  began  0,1.  and  the  laft 
multiplication  io'  is  a proof  for  all  the  preceding  operations.  In  the  fame  manner 
take  the  powers  in  fuccefiion  of  the  number  whofe  logarithm  is  0,01,  and  fo  of  the 
other  numbers. 

Take  the  multiples  of  each  of  the  numbers  found  from  one  to  nine. 

Range  the  whole  in  one  table,  fo  that  the  logarithms  may  follow  in  fuccefiion,  from 
the  greater  to  the  lefs.  Place  each  logarithm  in  form  of  title  in  the  middle  of  the  line, 
its  number  under  it,  and  under  the  number  its  fuccefllve  multiples  from  one  to  nine, 
and  an  auxiliary  table  will  be  formed  for  the  calculation  of  logarithms,  which  will 
contain  the  numbers  in  Brigg’s  fyftem,  belonging  to  logarithms,  each  of  which  is  ex- 
prefled  by  a decimal  fradion  with  a fingle  fignificant  number,  conjointly  with  the  firft 
nine  multiples  of  thefe  numbers.  I 

Suppofing  the  logarithm  given,  to  find  the  number  belonging  to  it  in  BriggV 
fyftem. 

Let  the  logarithm  be  0,463726.  The  number  is 


t ; 

IO  X 


10 


3 

T o'C'o" 


X 


©,463726 

10,  =10  x 

0,4  0,06  0,002 

= 10  + X IO  X 10  3 X . . . * 

Or  fuppofing  NL  the  abfolute  number  of  a logarithm,  it  is  NL  0,4  x NL,  06  X 

NLo,o03  X &c. In  the  auxiliary  table  are  the  numbers  of  logarithms  confiding 

of  a decimal  fradion  with  a fingle  number.  Thefe  are  then  to  be  taken  out  as  they 
eorrefpond  with  the  quantities  laft  found,  and,  being  fubftituted  for  them,  the  fum 
gives  the  number  required. 

An  inftance  is  given  to  (hew  the  mode  of  doing  the  inverfe  of  the  foregoing  pro- 
blems, which  it  done  alfo  by  the  ufe  of  the  auxiliary  table  : and  a fourth  problem 
(hews  the  mode  of  calculating  an  auxiliary  table  for  any  bafe,  which  is  the  fame  in- 
deed; 
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deed  as  when  the  bafe  was  io.  The  lad,  which  is  to  find  the  logarithm  of  a number 
without  any  auxiliary  table,  may  gratify  more  the  mathematical  reader.  This  is  done 
like  the  others,  by  takinga  certain  number.  Thus,  let  the  logarithm  be  ,262144  for 
the  bafe  128;  it  is  then  requifite  to  find  the  exponent  of  128,  when  its  power  — 

262144.  Let  262144=  128^  ?—  12V  x r 28?  the  whole  number  p is  found 

by  taking  the  neared  power  of  128  under  262144.  In  this  cafe  it  is  128*  .*.  262144 


= 1 28*  X 128  q .*. 


262144  _ 


128* 


— 16  = 128?  .'.  1 6 7 = 128.  Let  q — r + 


i6r 


— r s 

+J  =:  16  X 16  = 128, and  findingthepowerofitfi  neared  to  12  8,  and  r~  1 .*.128  = i6‘ 

8 = 16,  let  s =/  + — .•.  8 x 8“  = 16,  as  before  t will  be 


X 1 6*  .*. — 16  s—  8 
16 


found  equal  to  unity  .*.  — 

, 8 i 

and  v — \ - — 2® 

%J  2 3 

Hence  x — p + — , 
x ' r + 


8«  = 2 


= 8 let  u — v + — 8 — zv 

*W 

o,  and  the  operation  is  finifhed. 


1 = 2W. 


1 

"w 


A 

X 2W 


— 3 

— T 


+ ■ 

<v 

— 4 

— T 


*=  4 


.*.  262144  = I282t. 


t I X 4 . 

^ 3 . / ••  1 + 1 “ T 1 + ^ ' 27 

An  auxiliary  table  is  given  at  the  end.  The  numbers  are  difpofed  in  two  columns 
each  page.  The  log.  0,9  is  at  the  head  of  the  fird  column,  and  its  correfpond- 
ing  number  7,9432823472428150206  is  multiplied  by  the  numbers  under  10; 
the  fame  is  done  for  0,8,  and  fo  on  to  the  logarithm  o,  oooooooocooooooooo  1. 


Examination  of  an  analytical  Paradox.  By  Mr.  John  Trembley. 

IN  refolving  by  approximation  fluxional  equations,  fucceffive  fubftitutions  have 
been  made,  but  they  are  attended  with  this  inconvenience,  that  arcs  of  circles  are  in- 
troduced into  the  integral,  when  it  ought  not  to  contain  them.  To  redify  this  mode, 
De  la  Grange  and  De  la  Place  have  made  their  arbitrary  condant  quantities  to  vary. 
On  examining  this  analytical  paradox,  the  method  of  fubditutions  appears  to  give  arcs 
of  circles,  becaufe  it  gives  in  the  forms  of  feries  the  imaginary  exponentials,  or  the 
fines  and  cofines,  that  the  fluents  ought  to  contain ; and,  from  the  nature  of  the  me- 
thod, we  ought  to  have  the  integral  in  the  form  of  feries.  Now  thefe  feries  being 
regular  and  capable  of  being  fummed,  lead  us  diredly  to  imaginary  exponentials, 
and  confequently  this  method  may  lead,  without  the  neceffity  of  any  redification,  to 
the  true  integral.  This  is  fhewn  in  feveral  examples. 

Let  there  be  two  equations  zz  (1  4*  lix')  2,  and  — — = — (1  + 2tx)  y, 
i being  fuppofed  very  fmall.  Making  i~  o,  the  equations  become  = 2 and 
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i§7 


dz 

dx 


__  * ddz  ' 


dy_ 

dx 


and  = W •••  % +y=o.-.y=Ae*S- 


+ Be  x^~  I.  A and  B being  two  arbitrary  conllant  quantities.  ‘TTz— — A 
\/ — 1.  ex^  1 JrB*y — 1.  e~~x^  l.  To  introduce  z let  y — Aex  ^ — 1 -f  B 
e~Xj/~1  + iy\  2=A/ — 1 . ^AV— 1 — B s/ — 1 . e~~x^~~ 1 -f  iz.  For  abbre- 
viation^ = Aex^~l  -f-  iy'}  z ~ A/ — 1.  ex^~ 1 + iz'.  ~ A s/ — 1. 


dy'  dz 


■+  «•  * 


= — 'A^"”1  + z by  fubftituting  thefe  values  in  the 
primitive  equations  thefe  two  equations  are  obtained. 

. A/-i  . <?  *//“I  + i|=Av/-i.  /^_I  + /V 

• * • / X 1 

+ 2 A IX  v/  — 1 . > 

a/'7-1  + ijE  = — a/^-1  — <y  — s a 

•••  £ = 2 A-v '/- 1 • £’'V~‘  + z'>  w-  = — * Aj,/'/-1  — y. 

From  the  firft  equation  we  obtain, 

W = ^ - « A ✓ — . . /”'-  = 

— 2 AxeXy^~l  — y, 

^ + / = 2 A v/-i  . _ 4 A 

/ = A v/— 1 • exV~\ 

2 A x \/  — 1 . ex^~x  ~ — A.r1  eK^'~l , 

+iAv/-i 

z Ax2  / 


, __  dy 

2 ~ dx 

3 - A/'7-1 


2 — A v/—I  . £; 

Now  to  pafs  to  z2  make 

1 


Av'— 1 . „ «.  — 1 


^ = A^V  1 + Z A \X — 1 . x2/^  1 + ily’\ 


z = A v/-i  • 

4l  _ 

dx 


•i  Ax~  e 


X x/ — -I 


+ i2  2". 

*+•  iiA\/-—  \ ,xe^  1 
— i Ax1  e*^~l  + ?d2l 

^ dx 9 


/.  ^ = A n/-i  . S*-1 


dx 


i = - zi Axe 


Vol.  II.  Part  [, 


*V — 1 

A a 
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’ • A z / x J — I , dz" 

— i Ax  — i . e v + z4  — , 

c lx 

By  fubflitution,  reduction,  and  dividing  by  z'% 

^ = —aAx*'*''-'  + z". 


z 


dz" 
dx 
u 


~ — 2Ax3  — i • e ^ 1 — y"' 
= ~r  + 2Ax3eW~l, 


£ = + 6A*.w~l  + 2 Ax3  \X  — I . = 


zAx1  \/ — I . ^Av/_I  — y'j 

% + y"  = - 6Ax'e*S-1  ~ 4A*3  v/-i  . 


dx7- 

And  y'  — — — . x*ex^  1. 
y 2 


jz"=  ^ + iAxiexV~l  = — - v/— i • x*e*^~1. 


dx 


y = Ae^-1  + <A  . ;eV^-  _ tb  x*e V.-«f 

z — A v/— i . e*^~l  + iA  \X — i . x*ex^~I  — xVtv/~ r. 


Let  now 


X\f  — I 


#//— i 4 xa/—i 


y — A<TV  1 -f  /A  \/ — i . xze  v — x*  e 


+ ty. 


z,=  A v/— I . **v“‘  — iAxze*w  - l~p  x/— i . x*e xv'~“ 1 + Pz"\ 


2 

Making  ufe  only  of  the  terms,  multiplied  by  z3,  and  dividing  by  z3, 
— - = z3  — -A  ■/ — i . xs  ex ^ r, 

dx 

— - zr  — y ' -f  A#5*  v 

x'"  = ^ + A V— I • *S*AV-1, 

+ 


dx 

dz"  _ ddy" 
dx  dx 7 

ddy'" 


dx7 


+ y 


5A  v/ — i • x*ex^  1 — Axiex‘ ^ 1 ~ — y'"  + Axsex ^ 
- 5 A — 1 . + 2Axse*V~\ 


And  y,n  ~ — — A v/ — 1 . x*e 
2.3 


x »y — 1 


Zw  = — + A v/—  1 . x5  eW’~1  - 1 

ax 


— — Av6<? 
2,3 


aV-i 


2 
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...  y = Ae*'/~'  + ifv'-I  • ’“f2  Ai'e 

_ • xee*'/~'. 

1.2.3 


,4/V“l 


A ^ X\/—l  Z"A  2 i 

= A \/—  1 • « x e 


zA.  .,2/,*V  — 1 A y' — j 4 x*eX^  1 


+ x. 

1.2.3 


Now  let 


j — Ae*^  1 + -7  A — 1 . 


x\f  — I 


—A. 

1.2 


av—1 


iL  As/— I . /^V"1  + i'rylv; 

1.2.3 


z — A N/-I  . ^v/_I  — — A*V*V  1 — A v'— 1 . *4**^  1 -f 


1.2 


x.2.3 

...££=■  3”  + 2 


1. 2.3 


Ax*exV~X  + i,T 
Ax7eXJ^“1 1 


dx 

*’•  = _/•  + ^--y  ,^~1. 


dx 


I.2.3 


...  z*f  = - — A*7*^  x, 

• * X.  2. 3 


_ Ax6ex^“I  — Ax7eXt/~l  = 

*Aa  1. 2. 3 x.2.3 


<felv  A/yIV  14 


,zA  /~-L  *7**^  * 


— yv  4-  - — 4--  #7£- 

y 1.2.3 

. -l  „*r  _ _J4_  A x6eXj^~l  4A  v/~1 


• _L  A,1*  X2<- 

' ’ dx*  ^ J I.  2. 

And  J,,r  = 7^  A** 


4-  1— i 

* 1.2.3 


x\/  — i 


A z 


cz  — - — A \/ — 1 . 


*V  — 1 


1.2.3.4 


•••r  = he*''-'  (,  + ± - £ *•  - ~ *6  v/~.  + ^3-  * &C.) 


A a X ^ ““  ^ 

z = A v — 1 • * v 


(!  + 7 *’n/-x  A’6  v'-i 


+ 


/ &c.)  or 


x.2. 3.4 

^•S 

= AV'-I  . 


J = A* *✓-!+<■**  V'-j 


A 2s.  2, 


By 


i go 
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By  calculating  the  B’s 

y = 

zz=  - B v'— i . 

:.y  = A*(*  + &,)  ^ + 

2=  AV-I  . .(*  + /*2)  V/-I_Bv^_I  . ,~  (*  + «*)  ✓"*. 

•*.  y = A cof  (A  4-  A2)  + An/  — i . fin  (*  + A2)  + B cof  (x  + A*)  — 

B \/ ~ i • fin  (x  + A2)  — (making  A + B r:  A'  fin  x),  (A  — B)  \/ i — A' 

cof  x)  A'  fin  (x  + A2)  cof  a — A7  cof  ( x + A2)  fin  « = A7  fin  (.v  + A2  + «). 
In  the  lame  manner, 


z = (A  — B)  y7 — i.  cof  (*  + A2)  — (A  + B)  fin  (#  + A2)  = A'  cof  a cof 
(x  + A2)  — A7  fin  a fin  (x  + A2)  = A7  cof  (*  + A2  + agreeing  with  De  la 
Grange’s  folution. 

By  a fimilar  procefs  the  equation  ^ — -g,  — ^ + 2<>  (,  + ,»  = 0, 

is  folved  and  made  to  agree  with  the  folution  given  by  De  la  Grange. 

Two  equations  of  De  la  Place  ~ + y — / + xy2  — o,  » being  very  fmall, 

and  ~ + y ■ — xy  cof  z t = o,  are  treated  in  the  fame  manner,  and  the  refults 
are  found  with  equal  eafe. 


Reflexions  on  the  Method  of  Approximation  in  Fluxional  Equations. 

By  M.  John  Tremble y. 

r"|^HE  general  theory  may  be  deduced  from  the  following  example. 

Let§  +y-l  + 'xy'1  — o,  the  equation  of  De  la  Place,  (in  the  Parifian 


Tranfadlions  for  1779).  Hence 

d4y  tidy  , add.y7- 
dt4 


+ Jh  + 


d4y 

IF 


tidy 

dtz 


+ tA  + 


dtz 

2 a.  dy1 


o,  or 


2 ay  ddy 


~ O. 


dtz  ' dt 2 

By  multiplying  the  firft  by  dy , and  finding  the  integral,  we  gain 

^y2  , 

dF  + r 

Neglefting  x we  have 


zly  + — xy 3 + H = o. 


dy*  _ 


w = — yz  + 2ly  — H,  —■  = —y  + l i 


di 


dt 1 
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~ — 4*yz  + 6 /ay  — 2a H = o. 


ajy2  zz  l — y — 


My 

dt* ' 


ff  + + (4  + Mj  = 4/  — **H. 

Let  (34  4-  5P2  + (4  + 6a/)  = o,  or  if  (32  =:  7, 
y2  4"  5r  4“  4 4*  6a/  zz  o. 

Neglq&ing  a2, 

y ~ — I — 2a/,  y — — 4 -f-  2a/. 

Taking  the  firft  of  thefe  values 
(3  — — ( 1 + a/)  v/ — 1 j 

Taking  the  fecond 

P = =M 2—7)  V^— 1.  . 

Taking  the  firft,  I make 

y + a/  = A + aB  + C/"1  (l  + a/)  * + Df  “ '/“I  0 + 

Changing  the  conftant  quantities 

y T ay2  — A T aB  T C fin  (1  4-  a/)  t 4~  D cof  (1  -f*  a/) 

Negleding  a1, 

j ~ A 4"  aB  4"  C fin  ( 1 4-  a/)  / 4“  D cof  ( 1 4*  a/)  t 
— — aA2  — 2aAC  — 2aAD 

-Ac 

2 

A D 

2 

— aCD  fin  2 (I  4-  ed)t  4-  ~ C cof  2 ( I 4-  a/)  / 

- — ad 

2 

.\  jy  zz  A 4-  «B  4-  C fin  (1  4-  a/)  t 4-  D cof  (1  4 - xl)  t 4-  «E  fin  2 (1  4 - a/)  / 

4-  aF  cof  2 ( I 4"  oil")  /, 

we  have,  by  fubftituting  in  the  primitive  equation,  thefe  values 

A 4”  aB  — C ( I 4"  a/)2  fin  (i  4“  a/)  / — D ( I 4"  a/)2  cof  (1  4-  */)  ^ 

— > / 4~  aA2  4“  C 4-  D 

4-  — 4-  2aAC  4-  2aAD 
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A = /,  B = 
indeterminate. 


* {2lz  h-  C*+  Dv) 


D1  - C* 


6 


. / «(2/*  + C*  + D*)  , ^ r , , ,w 

• • y — * — — -f-  C lir>  (i  -f-  on)  t 

+ D cof  ( i -{-  a/)  / + — CD  fin  2 (i  + «/)/ 
, »(D*-Ca)  r t ' 7N 

-p  6 c°f  2 ( 1 + a/) 


C and  D remain 


Let  C — e cof  ? r,  D z f fin  t,  we  have  G*  + D*  rz  el,  ^ — tang.  t. 

y — l — -■ ' "■  H e fin  ((id-  «/)  / + *•) 

— e2  cof  2 ((i  + «/)/  -f  tt). 

as  found  by  De  la  Place. 

Taking  the  other  value  of  y 
y = A + «B  + C fin  (2  — + D cof  (2  - 

jr  = A + «B  + C fin  (2  — + D cof  (2  — t 

+ «E  fin  2 (2 ^-)/  + aF  cof  (2 ~)  /, 

which  gives,  by  fubftituting  thefe  values  in  the  primitive  equation, 

A + *B  - C (2  - y fin  (2  — f 
/ + aAz 

+ — c*  + c 

2 

0 

+ — D2  -f-  2«AC 

— D (2  — -~-)2  cof  (2  — ~)  / 

+ D 

-f-  2«  AD 

- 4*  (2  — -^-)2  E fin  2 (2  — / 

-P  « E 

■P  « CD 

4 a (2  — ~)2  F COf  2 (2  — —-)  t — O 

+ «F 

— — C1 

+ — D*. 

A 
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•.  a zr  /,  b — — *(2/2-+  C1  + 

’ 2 


c = 


D — o,  E ~ o,  F 


This  value  therefore  cannot  be  of  any  ufe,  and  the  refult  would  not  have  been  more 
fadsfadory,  if  the  four  values  of  (3,  joined  to  the  arbitrary  conftant  quantities,  had 
been  made  to  enter  into  the  value  of  y.  Hence  Mr.  Coufin  is  miftaken  in  aflerting, 
in  his  A(lr.  Phyf.  p.  300,  that  the  integral  fought  is  compounded  of  the  four 
values  of  (3  joined  to  fome  arbitrary  conftant  quantities.  There  are  but  two  of 
thefe  values  which  belong  to  this  integral,  and  the  other  two  are  foreign  to  it.  Thefe 
two  values  of  (3  alfo  being  obtained,  their  fum  is  not  to  be  made  equal  to  y,  but 
toy  + «/. 


Let  y -f  oyz  — z,  the  equation  propofed  becomes  — / + 2; 


ddy 

dF 


d*y  ddz 


l — z,  and  -j-  — — 

’ dt z 


dtz 


\ y = z — a22  by  negleding  the  a2.  Therefore  the 


ddz 


equation  of  the  fourth  degree  in  y will  become  — ~ — 52  + 5/  — 4^2*  -f-  6»lz 

+ 42 

6 a/2  + 4«22  — 2a  H 


ddz 


— 4/  — 2a  H,  or  — -h  2 — / 


— y 

d4z 

IF 


+ 


ddz 

' IF 

J dtl% 


dtx 

-F  5Z  —1 

6a.lddz 


6cJz 


O,  NOW  a22  — 2 
2a  H — 4y  — o,  and  by  taking  the  fluxions  twice 

d4z  5 ddz 


ddl-0.  Now  % = /_  * 

dtz  dtz 


dtz  dtz 

z = 4/  + 6a  /2  (by  fubftituting  in  the  term 


dt* 


6 a.  J ddz 


the  value  of 


+ (4  + 6a/) 

ddz 


— / — - 2). 


dtz  df 

This  equation  in  2 is  the  fame  nearly  as  that  obtained  for  y.  As  before 
z ~ y &y  — A -|-  a B -f-  C 11  n (1  -f-  a/)  t ~f~  D cof  (1  -j-  a/)  t.  Hence  the 
fuppofition  that  y — A + «B  + C iin(i  + cd)t  + D cof  (1  + a/)/,  is  only  a 
pai  ticular  fuppofition,  drawn  from  the  general  fuppofition,  by  negledino-  die 
term  ajy1. 

If  we  would  approximate  the  equation  to  a2,  we  muft  begin  with 

,dy 2 

— -t-  — : I [“>-  I)V  llli)!l  I!  111  inti 

dtz 
10 


d4y  ddy 

dt*  dtz 


+ 2 a (- 


+ ^r!r)  — o,  by  fubftituting  — - and  y*Jy 


d*y  , ddy_ 
dt 4 ^ dtz 


1 dlz  ' d:z 
+ 6a/y  — 2a  H 4 aj 


dtz  ’ 


we  have 


a2/  = o. 


Hence  taking  the  fluxions  twice 


d6y  d4y 

dd  + d?  + 


6 J & — 8* 


+ dif 

3 


dtz  Kdtz  ' dt 

By  new  fubftitutions,  and  the  neceflary  red ud ions. 


d6y  14  d*y  ddy 

— + TTT  -h  (49  + 56«/)  7 


dt6 


dt 4 ‘ v_r7  * -a  J dtz 

+ (36  + 104a/  + 20a2  H) y 


j 61  — 1 8a  H 50a/  ~ o. 


Hence 
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Hence  is  made  the  equation 

fi6  + 14.34  -f-  (49  4-  56a/)  (3Z  + 36-1-  104a/  4-  20a2  H ~ o, 
making  j32  = y, 

y3  + 147^  4-  (49  4”  $6 <x.l)  y + 36  + 104^  4*  20a1  H n:  o. 
make  y — — 1 — 2xl  + fubftitute  this  value  neglefting  a3,  we  find  n 

H + Fh- 

y — — I — 2x1  -f  xl1  -H  a*  H, 

Ob 


p = ± 

v/  — 

I %/(l  4-  2a/  ^ 

2 72 

a / 

— 

? 2 
T a 

H) 

— zb 

v/  — 

i n/((i  + •/)*  — £ 

2 72 
a-  L 

X a* 
6 

H) 

— zb 

v/- 

■I  ( I 4-  xl  — — a2  /2 
V 12 

— 

1 2 

a2  H) 

— 

(making  Hi ~ h — /*) 

zb 

n/- 

-I  (l  4-  a/ a“/2 

v 2 

— 

3 

12 

a2  H). 

* 

Make  therefore 

y + 4-  ay 

A 4“  #B  4”  C 4~  D 

fin 

C1  + 

xl — 

2 

L 

T 2 

e?b)t 

1 4-  E cof  (1  + xl  — 

2 

a2/* 

1 

T ***)'. 

As  above  the  value  of  a2j3  muft  be  added,  and  making  for  abbreviation 

. — t 4-  xl — a2/2 — x*h,  we  have 

*2  12 

9?  m A -f-  aB  4“  a2C  4~  D fin  <p  / 4*  E cof  <p  t 
4-  («F  4-  «2G)  fin  2p/  4-  («H  4-  a2 1)  cof  2p  t 
4-  a2K  fin  2<pt  4*  cof  39/, 

Subftitute  thefe  values  in  the  equation  propofed,  and 


A 

4- 

OC 

B 

4”  a2C 

— 

Dip1  fin  <pt 

— 

E<p2  cof  ft 

_ / 

4- 

oc 

A2 

4-  2a2 AB 

4- 

D 

4- 

E 

4- 

cc 

2 

D2 

4- 

2a  AD 

+ 

2aAE 

a 

* 

E2 

4- 

2a2BD 

4- 

2a2BE 

— 

a'DH 

+ 

a2DF 

+ 

a2EF 

4- 

a2EH 
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— 4 (aF  -f*  **  G)  fin  2 $>  t - 4 (*H  + 1)  cof  2 $ ? 

4~  « H 4-  0?  I 


4-  « F 4~  «4  G 
+ 2 a2AF 

4-  & DE 

— 9a2  <p2  K fin  3<p  / 

~F  a2  K. 

4-  «2DH 
+ a2  EF 


— - D2 

i 

+ 7 £i 

4“  2mzAH 

— 9a2  M p2  cof  3<p / 
+ a*M 

— a2  DF 
4-  *2  EH 


n o 


id  Col.  gives  A ~ /,  2d  B 1:  — ^ 3d  C = 

/ 

^>2  ~ I -j-  2ocA  + 2 #2B  — a2H  + 


2 

a2EF 

ir 


2B/,  4th 


I 4"  2«/—  2a2/2  — - a2  (D2  4“  E2)  — «2H  4“ 


c^EF 

D * 


5th  <pz  — I 4-  2x1  — 2 a2/2  — a*  (D2  4h  E2)  4"  «2H  4- 
By  comparing  the  two  lad  equations 


«2DF 


TT  EF  DF  F /T?, 
2H  = n-  - TT  = 55 i (E' 


D*).  H = -i  (E  — D'). 


D E D£  ~ J,  — zDE 

6th  — 4<p2«F  + «F  -F  «DE  — 4p2a4G  4"  2a2F/  zz  o. 

Multiply  by  x,  and  ufing  the  terms  <p2  only  which  do  not  contain  a®,  <pz  — 1 4-' 
which  furnilhes  two  equations,  — 4«F  + «F  4-  «DE  z o,  — 8a2F/  — 4«2G  T, 
2a2F/  = O. 


The  id  gives  F = 2d,  G rr  — aF / = — ~~s~‘ 

H ~ — -7-  (D2  — E2),  p2  ~ 1 4"  2xl  — 2 «2/2  — a.2  (D2  4“  E2 ) — — 


2DE/  . 


6 

(D2  — E2)  4-  — 1 4-  2xl  — 2 a2/2  — — - (D2  4-  E2)  = (making  b r: 

D2  4-  E4)  1 4-  2a/ — 2a2/2  — - h}  as  found  above.  The  operation  gives  us 

the  value  of  <p,  without  knowing  it  before,  and  the  7th  column  gives  the  two  equations 

~ 4aH  4-  «H  — — D2  4-  — E2  =0, 

2 2 

- — 8a2  H/  — 4a2I  4-  a2  I 4~  2a2  H l n O. 


Fird  gives  H — 


= t(D 


-E*). 
Vol,  II.  Part  I. 


(D2  — E2),  as  above.  The  fecond  gives  In  — 2H/ 

B b 


The 
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The  8th  column  gives 

8K  = DH  + EF  = - (D2  — E2)  + ~ = E-  (D3  — 3^3D)> 

The  9th  column  gives 

8M  z=  EH  DF  — 1-  (D1  — E2)  ('3d*  ~ &1)- 

...  y - 1 — ?yL±2\±EL  4-  **  (2/*  + Dz  + E2)/ 

\ 4-  D fin  (1  -J-  «/  — — «2/2 az  (D2  + E2)/) 

4-  E cof  (1  4 «/ a2/2  — -1-  a2  (D2  + E2)/) 

4-  (— — ) Cn  2 (1  4-  *1 7-  a2/2  — (D2  4 E -)0 

;+  (-|-  (E2  - D2)  4-  -y-/(D2  — E2)  cof  2 (1  4-  «/ |-a2/2  — X 

a 2 (D2  4 E2)/) 

“ IT  (D‘  - 3E')  fin  3 («  + *1- -f  »*/■  - 4 (D=  + E*)0 

— ^ (3D2  — E2)  cof  3 (1  4 «/ |-a2/2  — -L  «2  (D2  4 E2)/).- 

£ 

As  above  make  D = * cof  6,  E = e fin  6,  then  e%  — D2  4-  E%  = tang.  9. 
,\  y = / - + «2  (2 V*  + e*)l 

4-  <?fin((l  + od Y a2/2 a2e2')  t 4 9) 

— ~ ez  (1  — 2xl)  cof  2 (( I + od a2/2 a2^2)  t + 9) 

— fin  3 ((i  + «/ — —■  a’0  * + e)- 

As  found  by  De  la  Place,  p.  280.  The  fnbftitution  H — b — /2  was  indicated 
by  the  equation  itfelf,  for  it  is  found  that 

2/‘  + 4 (D*  + E*)  = n-I'  + 4 H, 

or  -f  H = -C  (D*  + £•)--!/% 

OJ  H = D2  4 E2  - /2  = b — l\ 

This  method  may  be  applied  to  mod  of  the  equations  which  are  folved  by  ap- 
proximation, is  fnewn  in  other  inftances. 


‘Theorem 


THEOREM  ON  PLANO-SUPERFICIAL  SOLIDS, 
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Theorem  on  plano-fuperfcial  Solids.  By  M.  Lhuilier; 

IN  a late  work  of  this  writer,  entitled  Polygonometrie,  is  an  algebraical  demonftra- 
tion  of  a property  of  redilineal  figures  refpeding  the  centre  of  gravity.  A geo- 
metrical demonftration  is  now  given,as  well  on  account  of  its  elegance  as  its  application 
to  the  theorem  on  folids. 

If,  from  a point  taken  on  the  plane  of  a rectilineal  figure,  lines  are  drawn  refpedively 
equal  or  proportional  to  its  fides,  and  parallel  to  them  in  the  fame  direction,  this  point 
is  the  common  centre  of  gravity  of  the  extremities  of  thefe  right  lines. 

iff.  Let  ABC  be  a triangle.  From  the  vertex  C draw  CB'  equal  a.nd  parallel  to  AB, 
extend  BC  to  B",  making  CB"  — CB,  then  C is  the  centre  of  gravity  of  the  points 
AB'  B". 

Join  AB',  BB',  AB",  B'BV,  and  let  AC  produced  meet  B/B//  in  h. 

BB'  being  parallel  to  AC,  the  triangles  B"  C h,  B"  BB'  are  fimilar,  and  B"  h 
~ b B'.  In  the  parallelogram  ABCB'  the  diagonals  bifed  each  other  .*.  in  the  triangle 
A B" B',  C is  the  centre  of  gravity  of  the  points  AB"B',  fince  the  lines  Ah , B"B,  in* 
terfeding  each  other  at  C,  bifed  the  fides  oppofite  to  A and  B". 

Let  the  plane  figure  ABC LMN  have  any  number  of  fides.  Through 

the  vertex  N draw  the  lines  NB',  NCI, NX,,  NM/  refpedively  equal  and 

parallel  to  the  fides  AB,  BC  .......  IL,  LM,  and  extend  MN  fo  that  NM//  ~ 

NM  ; then  N is  the  centre  of  gravity  of  A,  B',  C' . . . L',  M',  M".  Produce  the  lines 
BN,  CN  .....  . LN,  to  the  other  fide  of  N,  and  make  the  lines  B"N,  C"N  ...... 

""LN  equal  to  them. 

In  the  triangles  ABN,  BCN LMN,  the  point  N is  the  centre  of  gravity  of 

die  points 

ABC  I L 

B'  C r/  U M' 

B"  C'  Dv  L"  M" 

Therefore  it  is  the  centre  of  gravity  of  all  thefe  points  taken  colledively.  But 

fince  N bifeds  each  of  the  lines  BBV,  CC" II",  LL",  it  is  the  common  centre 

■of  gravity  of  the  points 

BCD  I L 

B"  C"  Dv  r L" 

Therefore  it  is  the  common  centre  of  gravity  of  the  remaining  points  A,  By,  C ..... 

V M". 

Theorem  for  piano  fuperficial  folids . 

From  a point  in  thefolid  draw  right  lines  in  the  diredion  of  the  perpendiculars  to 
the  furfaces  of  a plano-fuperficial  folid,  and  proportional  to  thefe  furfaces,  the  point 
from  which  thefe  perpendiculars  are  drawn  is  the  common  centre  of  gravity  of  their 
-extremities. 

Let  ABC  be  the  bafe  and  S the  vertex  of  a triangular  pyramid.  From  S draw 
SA',  SB7,  SC',  perpendicular  and  proportional  to  the  furfaces  ASB,  BSC,  CSA,  and 

B b 2 SP' 


J9§ 
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SP'  perpendicular  and  proportional  to  the  bale.  Then  S is  the  common  centre  of 
gravity  of  the  points  A',  B',  C7,  P'. 

Let  SP  be  the  height  of  the  pyramid.  Sa,  Sb,  Sc,  the  heights  of  the  furfaces, 
ASB,  BSC,  CSA.  Through  S draw  a plane  parallel  to  the  bafe ; and  on  this  plane  let 
fall  the  perpendiculars  A 'a,  B C Y.  Draw  the  right  lines  Pa,  P b,  Pc,  S a',  Sb',  S t'. 
The  triangles  S«P,  SbP , ScP  are  refpedively  fimilar  to  the  triangles  SAV,  SBY, 

SCV.  S J,  Si',  S/  are  as  SP  x SP  x SP  X or,  as  AB  x 

SP  x SA'  „„  . . SP  x SB'  ^ „ . . SP  X SC/ 

£<z  x AB 


> ^ * Sb  x BC  ’ ^ Sc  x CA  ’ ^Ut  SA',  SB',  SC',  are  refpedively 


proportional  to  the  redangles  X AB,  S£  X BC,  Sc  X CA  .*.  SY,  Sb',  Sc7,  are 
proportional  to  the  Tides  AB,  BC,  CA.  But  they  are  parallel  to  the  perpendiculars 
on  thefe  Tides  the  point  S is  the  common  centre  of  gravity  of  the  points  a',  b' , J. 
But  the  centre  of  gravity  of  the  points  A7,  B',  C7,  is  in  the  perpendicular  to  the 
plane  drawn  through  S.  Therefore  it  is  on  the  perpendicular  SP.  But  the  point  P7 
is  alfo  in  this  perpendicular,  therefore  the  common  centre  of  gravity  of  all  thefe 
points  A^'CT'  is  in  this  perpendicular. 

SC' 
A'a, 


By  fimilar  triangles  A'a',  B>'b' , CY,  are,  as  Pa  x Pb  x ^r-.  Pc 
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BY7,  CV,  are  proportional  to  the  redangles  Pa  x AB,  Pb  x BC,  Pc  X CA,  or 
to  the  triangles  APB,  BPC,  CPA. 

Therefore  the  Tam  of  thefe  lines  is  proportional  to  the  Turn  of  thefe  triangles,  that 
is  to  the  bafe  ABC.  But  SP'  is  proportional  in  the  fame  manner  to  the  bafe  ABC. 

SP  cr  A'a'  -p  B 'b'  + C'c'  .*.  The  centre  of  gravity  of  the  points  A'B'C'P'  is  m 
the  plane  palling  through  S perpendicularly  to  SP,  it  is  alfo  in  the  right  line  SP. 
Therefore  S is  the  centre  of  gravity. 

Let  a piano  Superficial  folid  be  divided  into  triangular  pyramids  according  to  the 
cumber  of  furfaces,  and  by  a fimilar  mode  of  demonfiration  to  that  ufed  for  plane 
figures,  it  will  appear  that  the  point,  from  which  are  drawn  lines  perpendicular  and 
proportional  to  the  furfaces,  is  the  common  centre  of  gravity  of  thefe  right  lines. 

This  principle  has  led  the  writer,  he  tells  us,  to  many  properties  of  folids,  which 
>viU  lerve  as  materials  for  another  branch  of  Geometry,  named  by  him  Polyhedrq- 
metry,  which  is  to  be  the  fubjed  of  a future  Memoir. 


RefeSiicus  on  the  Pleafures  and  Pains  of  Life , compared  with  refpeff  to  Number,  Repeti- 
tion and  Variety.  By  Mr.  De  Beguelin. 

A SCALE  of  Pleafure  and  Pain  may  be  made  as  in  a thermometer,  the  point  © 
marking  the  limit  of  pleafure  and  the  beginning  of  pain.  From  o upwards, 
a certain  fpace  may  be  marked  for  what  may  be  called  eafe  limply,  and  as  many 
degrees  below  for  uneafinefs  *,  beyond  thofe  points,  pleafure  or  pain,  properly  fo 
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called,  may  commence.  Of  the  many  perfons  in  the  date  marked  uneafinefs,  few 
chufe  to  renounce  life ; whence  it  may  be  inferred  that,  in  the  unhappy  date,  there 
is  dill  fome  portion  of  eafe,  and  the  ordinary  dtuation  of  life  is  condned  to  eafe 
mixt  with  a portion  of  uneafinefs,  great  pleafures  and  great  pains  being  rare.  The 
date  of  eafe  being  habitual,  pleafure  of  equal  intenfity  with  pain  will  appear  lefs 
lively,  and  equal  moments  of  each  will  appear  unequal  in  duration.  For  we  call  every 
thing  pleafure  which  exceeds  our  habitual  date,  and  pain,  where  this  habitual  date  lofes 
fomewhat  of  its  intenfity.  Let  the  ordinary  intenfity  be  edimated  at  xo°,  and  let  fifty 
degrees  of  pleafure  and  pain  be  alternately  poffeffed.  The  abfolute  intenfity  of  the 
pleadire  will,  from  the  habitual  date  having  been  io°,  be  edimated  only  at  40  ; but 
to  the  fifty  degrees  of  pain  mud  be  added  the  io°  of  habitual  pleafure  now  lod,  and 
the  date  of  pain  will  appear  to  be  at  6o°.  Thus  intenfities  really  equal  will  be  to  each 
other  : : 2,  : 3,  andwhild  the  pleafure  appears  to  lad  only  two  hours,  the  pain  will 
feem  to  have  been  differed  three  hours. 

Pleafure  is  evidently  made  for  us,  and  we  for  pleafure  ; when  not  carried  to  an  un- 
natural excefs,  fo  far  from  (hortening,  it  lengthens  life;  it  increafes  the  force  of  both 
body  and  fpirit.  On  the  contrary,  pain  does  not  fympathife  with  our  conditution,  but 
undermines  and  dedroys  it.  Hence  we  might  prefume,  that  the  author  of  our  nature 
had  fcattered  more  of  pleafure  than  of  pain  over  the  walk  of  life  ; and  the  lead  in- 
quiry into  the  date  of  men  will  prove,  that  this  is  really  the  cafe.  For  the  greater 
part  of  mankind  is  in  the  date  of  habitual  eafe,  which  confids, 

id.  In  the  agreeable  fenfation  of  fimple  exidence. 

2.  In  the  enjoyment  of  health,  which,  if  not  perfectly  good,  is  in  general,  to  the 
decline  of  life,  tolerably  good. 

3.  In  a daily  fucceffion  of  aflion  and  repofe  bringing  an  agreeable  variety  of  fen- 
fations,  fometimes  animated,  fomedmes  tranquil,  without  any  mixture  of  mental  or 
bodily  pain. 

4.  The  comfort  attending  the  daily  fatisfying  of  many  of  our  natural  wants,  which- 
fome  may  be  inclined  to  place  very  high  in  the  fcale  of  pleafure. 

5.  In  curiofity,  an  inexhauftible  fund  of  little  enjoyments. 

6.  In  the  intered  which  we  have  in  the  variety  of  fcenes  daily  unfolded  on  the 
theatre  of  the  univerfe. 

7.  In  the  enjoyment  of  fociety  and  friendlhip,  and  in  the  memory  and  recital  of 
pad  pleafures  and  pains. 

8.  In  the  fatisfadtion  of  inftrudting  and  being  inftrudled. 

9.  In  the  variety  of  occupations  and  amufements  proper  to  exercife  the  force  of 
body  or  mind,  in  difficulties  conquered,  duties  fatisfied,  and  a thoufand  agreeable 
fenfations  of  all  forts,  in  a mind  habitually  inclined  to  feek  and  enjoy  the  befit  fide  of 
every  thing.- 

10.  In  hope  anticipating  the  enjoymentof  good,  whofe  poffibility  is  feized  by  the 
imagination. 

To  this  enumeration  of  the  advantages  of  life,  it  may  be  objected  that,  if  the  pre- 
ponderance is  fo  great  in  favour  of  pleafure,  it  is  extraordinary,  that  no  one  is  willing 
to  renew  the  career  of  life.  To  this  w'e  anfwer,  that  the  fame  tune  perpetually  re- 
peated willTofe  its  charms.;  that  we  are  made  too  to  be  continually  advancing,  and: 

that*. 
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that,  in  beginning  the  race  anew,  not  only  curiofity  and  hope  would  be  loft,  but  our 
previous  knowledge  would  be  of  no  advantage  to  us,  and  at  the  end  we  fhould  only 
be  in  the  fame  place  from  whence  we  fet  out.  But  could  the  offer  be  made  to  a 
being  of  the  continuance  of  life  with  a fucceffion  of  new  ideas,  though  the  pleafure 
were  greatly  diminifhed,  not  only  die  greater  part  of  mankind  would  accept  the  terms 
with  joy,  but  mod  of  our  pretended  philofophers,  who,  confining  their  views  to  this 
life,  have  not,  while  they  complain  of  it,  the  courage  to  put  an  end  to  their  ex- 
iftence,  would  be  found  among  the  number. 


Cenfulerations  on  the  State  of  Nature.  By  M.  Anci  l lox. 

THE  ambiguity  of  the  term  fate  of  nature  is  fliewn  in  this  memoir.  In  treating 
of  man,  nature  and  the  date  of  nature  are  continually  confounded  ; that  which 
is  natural, with  that  which  fubfifted  in  the  ftate  of  nature;  and  that  is  called  againft  na- 
ture, which  ought  only  to  have  been  named  unknown  in  the  ftate  of  nature.  In  the 
Supreme  Being  alone  nature  and  ftate  are  fynonymous,  becaufe,  whatever  can  be  in 
his  effence  does  exift  in  him  ; but  it  is  not  fo  with  man,  for  it  would  be  unphilofophical 
to  fay,  that  he  cannot  be  to-day  naturally  in  a certain  ftate  becaufe  lie  had  never  been 
in  that  ftate  before. 

Since  the  term,  however,  ftate  of  nature,  has  been  ufed,  there  muft  be  fome  ftates 
oppofite  to  it.  Rouffeau  has  found  his  ftate  of  nature  in  the  primitive  ftate,  as  he  calls 
it,  of  man,  and  the  fubfequent  ftates  are  in  oppofition  to  it.  Then  he  found  it  neceffary 
to  make  his  original  men  mere  brutes,  that  he  might  the  better  oppofethem  to  men  in 
iociety.  But  he  is  not  aware  of  the  contradi&ions  interfperfed  throughout  in  his  writ- 
ings on  this  fubjedb*  He  gives  to  men  language  only  like  the  brutes,  and  infinuates 
that  they  might  have  been  quadrupeds : but  if  this  had  been  the  effential  ftate  ©f  man 
at  any  time,  how  was  the  change  to  have  been  in  the  fpecies  ? Eflences  are  eternal, 
and  a fpecies  of  creatures  once  defined  can  never  become  another  fpecies.  Ocher 
contradictions  in  Rouffeau  are  pointed  out,  and  the  fum  of  the  whole  is  (what  in  this 
country  will  hardly  admit  of  a difpute),  that  there  never  was  fuch  a ftate  as  Rouffeau 
calls  a ftate  of  nature,  but  that  the  prefent  ftate  of  man  is  as  much  a ftate  of  nature  as 
any  that  preceded  it.  The  prefent  ftate  is  the  refult  of  the  development  of  thofe  fa- 
culties in  man,  which  he  naturally  poffefled  from  the  beginning,  but  which  had  not 
the  fame  materials  to  work  upon.  What  he  was  naturally  at  his  creation,  he  is  become 
naturally  by  various  changes  upon  the  theatre,  on  which  he  is  placed. 


Refearches  on  the  Liberty  of  Man.  By  M.  de  Castillon. 

THIS  writer  conceives,  that  philofophers  lhould  never  have  difcuffed  publickly 
the  queftion  of  the  liberty  of  man  ; for  every  thing  is  loft,  and  nothing  can  pof- 
fibly  be  gained,  by  determining  the  queftion  in  the  negative  ; but,  fince  it  has  been 
made  the  fubjecl  of  difcuftion,  the  fame  principles,  which  fhould  have  led  us  to  con- 
ceal it,  ought  now  to  excite  us  to  throw  as  much  light  as  pofiible  upon  this  dangerous 
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topiek.  An  elaborate  difcourfe  now  follows,  which  cannot,  after  the  many  difcuf- 
fions  in  our  own  language  on  this  fubjedt,  afford  much  amufement  or  improvement  to 
an  Englifli  reader.  The  common  argument  Is  brought  in  proof  of  liberty,  that  a man 
may  walk  or  hand  Hill,  juft  as  he  pleafes ; and  if  the  neceflarian  denies  that  this  is  li- 
berty,. an  appeal  is  made  only  to  experience.  The  conclufions  diawn  by  the  writer,, 
however,  feem  to  bear  hard  upon  his  own  opinion. 

1.  The  adlive  faculty  of  chafing  fuppofes  neceflarily  fufficient  knowledge  to  diftin- 
guilh  one  objedt  of  choice  from  another.  A man  of  greater  penetration  may  be  free, 
when  another  is  not,  becaufe  the  latter,  perceiving  only  one  objedt  of  choice,  is  de- 
prived of  the  faculty  of  chufing,  and  confequently  of  liberty. 

2.  The  more  enlightened  a man  is,  the  more  will  he  weigh  all  the  motives  for  or 
againft  the  choice  he  is  about  to  make,  and  will  be  determined  by  the  befl  motives : 
for,  in  maintaining  that  a man  may  chufe  between  motives,  and  determine  from  the 
weakeft,  or  without  any,  we  fuppofe,  that  a reafonable  being  will  be  determined  by 
the  beft.  Hence  the  mod  enlightened  man  may  be  lefs  free  than  his  inferior;  for, 
feeing  the  inutility,  and  even  danger,  of  feveral  objedls  of  choice,  he  will  exclude 
them  at  once  from  the  number;  whilfl  the  other,  not  having  the  fame  knowledge, 
mull  waver  between  a greater  number  of  objedls.. 

3.  The  enlightened  and  virtuous  man  is  lefs  free  than  one  equally  enlightened,  but 
indifferent  to  vice  or  virtue.  The  former  can  chufe  only  virtuous  objedls,  the  latter 
can  chufe  on  either  fide..  But  it  is  almofl  impoflible  for  a bad  man,  fince  he  is 
blinded  by  his  paflions,  to  be  fo  enlightened  as  a virtuous  man.  Befides,  the  virtu- 
ous man  has  hot  loft  entirely  the  faculty  of  choice  ; the  adlive  faculty  is  become  only 
paffive,  and  the  internal  fatisfadtion  perceived  from  the  preference  given  to  virtue  re- 
compenfes  him  amply  for  his  lot's. 

4.  Liberty  increafes  and  diminifhes  with  knowledge  and  virtue.  A man  giving 
himfelf  up  to  vice  grows  daily  lefs  able  to  refill  it.  His  liberty  diminifhes  conftantly, 
becaufe  the  adlive  faculty  of  chufing  between  vice  and  its  oppofite  virtue  tends  to 
become,  and  at  laft  is  really  paflive.  In  the  fame  manner  the  virtuous  man  becomes 
at  laft  incapable  of  chufing  vice. 

5.  The  faculty  of  procuring  the  objedl  of  our  choice  does  not  always  depend  upon 
ourfelves.  To  obtain  any  end  defired,  a man  can  only  chufe  among  the  methods 
prefent  to  his  mind,  put  in  adtion  thofe  within  his  reach,  and  wait  the  event.  Now, 
with  our  knowledge,  the  number  of  objedls  defirable  is  increafed,  alfo  we  can  eafier 
difcover  the  way  to  obtain  them.  The  power  of  man,  therefore,  increafes  with  his 
knowledge ; and,  if  on  the  one  fide  he  fometimes  lofes  his  liberty  by  it,  on  the  other 
it  renders  the  degree  of  liberty  which  remains  more  ufeful  and  more  efficacious. 


2 'reatife  cf  Elementary  Mcrality.  By  MV  Formey. 

A LL  men  are  born  perfedlly  equal.  They  have  the  fame  weaknefs,  the  fame 
j[~\  incapacity  of  fubfifting  by  themfelves,  the  fame  need  of  fupport  from 
others.3'  At  his  birth  man  is  inferior  to  all  other  animals,  though  there  is  a hidden  fpark 
which  time  and  circumftances  elicit;  and  then  reafon  proves  his  fuperioriry  to  the  reft 
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of  the  creation.  Natural  and  primitive  equality  can  fubfift  only  whilft  there  is  no  fo« 
ciely,  from  whence  fprings  an  inequality  of  conditions.  But  tince  a child  could  not 
fupport  ilfelf  in  a ftateof  nature,  and  his  very  birth  fuppofes  conjugal,  and  afterwards 
paternal,  love,  he  mull,  from  the  want  of  ftrength  and  intellect,  be  for  fome  time  in  a 
llare  of  dependence  on  his  parents. 

When  the  children  become  adults,  they  form  new  focieties  or  families,  whofe  heads 
would  for  fome  time  be  independent  of  each  other  ; but  the  evil  difpofitions  of  fome 
vender  it  necelfary  for  the  reft  to  combine  together  for  felf-defence,  and  inequality 
neceftarily  takes  place.  Superiority  of  ftrength  would  be  the  firft  principle  of  ine- 
quality, as  hiftory  proves  to  us  in  the  characters  of  Nimrod,  the  Argonauts,  and  the 
other  heroes  of  antiquity.  Genius,  addrefs,  cunning,  policy  would  afterwards  ob- 
tain their  end  ; and  to  their  united  efforts  ftrength  muft  give  way.  Thus  TJ  lyffes 
prevailed  over  Ajax  ; Demofthenes  refilled  Philip  ; Cicero  laved  his  country.  Hence 
it  is  evident  that  equality  is  deftroyed  both  by  ftrength  and  talents. 

The  moll  efficacious  method  of  uniting  natural  equality  with  civil  inequality,  is  that' 
tifed  in  democracies,  where  military  and  civil  polls  are  conferred  for  a limited  time; 
after  which  the  citizen  retires  tranquilly  to  his  cottage  and  his  plough.  The  hope  of 
being  one  day  diftinguifhed  elevates  the  foul  to  noble  adtions,  but  languor  and  dege- 
neracy muft  be  the  fate  of  thofe  who  are  placed  in  a condition,  from  which  they  are 
perfuaded  they  can  never  extricate  themfelves.  This  is  the  lot  of  peafants  and  com- 
mon foldiers.  The  firft  are  tied  down  to  the  plough,  yet  the  rofes  inftituted  at  Salency 
Ihew  us,  that  virtue  may  be  found  and  encouraged  among  the  peafantry.  As  to  fol- 
diers, I know  not  any  mortals  more  miferable  ; vile  pay,  toil,  and  cruel  treatment  are 
their  daily  bread  in  time  of  peace  ; in  war,  they  either  perifh  unknown,  or  bring  back 
the  wretched  fruit  of  their  deftrudlive  trade.  Forty  years  fervice  and  fifty  wounds 
fcarce  ope-n  the  gates  of  the  invalids,  with  whom  they  finifh  their  career  in  a Hate  of 
vegetation.  Was  it  then  worth  while,  for  fuch  a life,  to  come  into  the  world  ? 

Nobility,  a modern  invention,  chimerical  diftindlion,  choaks  the  feed  of  every  fort 
of  talent  in  thofe,  who  are  difgraced  by  ignoble  birth.  If,  however,  nobility  has  its 
ufeful  fide,  /md  ought  to  have  a place  among  thofe  rewards  of  which  fovereigns  are 
the  difpenfers,  it  ought  to  be  hereditary  only  for  thofe  who  are  not  a difgrace  to  it. 
An  inquiry  after  pretended  nobles  is  certainly  necelfary,  but  cowardly  or  vicious  no- 
bles require  it  more.  But  where  fhall  we  find  the  cenfors  ? Would  not  corruption 
infinuate  itfelf  into  their  tribunal  as  into  all  others  ? 

Though  democracy  attacks  leaft  natural  equality,  there  are  inconveniences  in  this 
form  of  government,  which  prevent  us  from  giving  it  the  preference.  Firft,  the 
rudenefs,  ignorance,  clownilhnefs,  and  inflexibility  of  men  elevated  from  the  lowed: 
walks  of  life  to  the  higheft  polls  render  them  odious  and  contemptible  ; and,  if  poli- 
tics are  lefs  the  art  of  governing  than  deceiving  mankind  ; of  obtaining  by  delufion 
a certain  end  ; never  will  tradefmen  or  artifans  underftand  the  fecrets  of  the  art,  nor 
be  capable  of  putting  them  into  practice.  A fecond  evil  attached  to  democracy  is 
tbe  number  of  heads  in  council,  and  the  multiplicity  of  advice.  The  time  is  paffect 
in  debates,  noife,  quarrels,  fadlion.  Parliaments!  Diets!  Councils  ! what  are  they  ? 
Each  a chaos,  where  difeord  reigns,  and  from  whence  reafon  is  banilhed.  Laftly, 
tbe  people  is  a mifohievous  beaft,  difficult  to  tame,  and  eafily  returning  to  its  prifline 
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ferocity.  Hence  continual  tumults  and  in  furred!  ions ; and  of  what  ufe  is  liberty  to 
me,  a peaceable  citizen,  if  after  a day  of  tranquillity  my  houfe  fhould  on  a fudden  be 
dedroyed,  pillaged,  confumed  ? I had  rather  fee  around  me  a drong  garrifon  to  keep 
mutiny  in  fubjedion,  and  to  bend  the  moft  untradable  to  the  yoke  of  fovereign  au- 
thority. 

Ariftocracy  appears  more  fpecious,  becaufe  the  governors  ought  to  be  more  en- 
lightened, prudent,  moderate,  equitable.  They  ought,  but  are  they  fo  in  reality  ? 
Does  not  ambition  feize  the  mind  of  fome,  and  the  ftate  is  torn  to  pieces  by  the  acri- 
mony of  contrary  fadions  ? Another  complaint  againft  this  form  is  the  weight  of  its 
yoke.  Avarice  joins  itfelf  to  ambition,  the  chiefs  defpife  their  inferiors,  tread  them 
under  foot,  and  load  them  with  every  fort  of  oppreflion. 

Monarchy  comes  now  to  be  confidered,  and  we  will  fird  examine  it  as  limited. 
In  this  cafe,  from  the  union  of  different  powers  arifes  a perpetual  fource  of  altercation. 
Elizabeth  filenced  her  parliaments.  James  1.  was  their  fport.  Charles  I.  died  on 
the  fcaffold.  All  the  Stuarts  found  their  misfortunes  in  the  barriers  which  they 
wilhed,  but  were  not  able  to  force.  In  later  times,  and  fince  the  Houfe  of  Hanover 
is  on  the  throne,  the  venality  of  parliament  enables  the  kings  to  reign.  But  how  ? 
expofed  to  farcafm  and  injury,  continually  embarraffed  in  their  operations,  and  daily 
entangling  more  the  Gordian  knot,  which  they  can  neither  untie  nor  cut. 

Eledive  monarchies  are  worfe  than  hereditary.  The  difputes  on  a vacancy  fuffi- 
ciently  manifeft  this ; and  after  the  eledion,  the  country  is  ftill  little  likely  to  be  well 
governed.  For  the  new  king  will  either  not  be  powerful  enough  to  command  refped, 
or  he  mud  ufurp  a tyrannical  authority.  In  the  eledion  of  popes  every  fort  of  ab- 
furdity  is  ufed  to  make  this  form  the  word  that  can  be  imagined. 

Hereditary  monarchy,  without  any  other  limitation  than  thofe  laws,  to  which  a wife 
prince  would  be  the  fird  to  conform,  is,  in  Ihort,  preferable  to  every  other  form  of 
government.  Not,  that  it  has  not  fome  inconveniences.  A family,  long  accudomed 
to  royalty,  is  in  danger  of  conceiving  itfelf  formed  of  different  materials  from  the 
red  of  mankind,  and  from  thence  of  making  itfejf  by  pride  as  odious  as  it  might 
otherwife  be  amiable.  The  charader  of  fovereigns  is  in  general  better ; their  edu- 
cation infpires  them  with  nobler  fentiments,  though  oftentimes  its  effeds  are  ruined 
by  fubfequent  flattery.  Under  a king,  thus  fpoiled,  and  puffed  up  at  the  fame  time, 
like  Louis  XIV.  with  ambition,  the  fubjeds  may  be  expofed  to  greater  misfortunes 
than  thofe  under  aridocracy  or  democracy. 

Hereditary  fucceffion  may  alfo  place  upon  the  throne  idiots,  madmen,  or  princes 
incapable  and  unworthy  to  hold  the  reins  of  government.-  And  in  cafe  of  minorities 
the  kingdom  mud  be  expofed  to  the  greated  misfortunes. 

With  refped  to  the  mode  of  government  itfelf  we  may  dill  find  inconvenience. 
The  prince  vvifhes  to  fee  every  thing  with  his  own  eyes,  to  be  acquainted  with  the 
whole  of  his  affairs,  to  decide  by  himfelf,  and  to  follow  his  own  mode  of  thinking. 
The  projed  is  praife worthy  ; but  royalty  becomes  in  this  manner  a mod  flavilh  trade. 
To  do  every  thing  is  impoffible ; though  fome  princes  will,  by  regularity,  expedite 
more  bufinefs  in  a few  hours  than  others  in  as  many  months.  The  chief  objed,  in- 
deed, of  their  concern  ought  to  be  military  affairs;  and  the  point  of  greated  importance 
is  to  know,  whether  they  are  equally  prepared  for  war  offenlive  or  defenfive.  Infurrec- 
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tions  become  more  and  more  impracticable,  where  the  citizen  is  furrounded  with 
foldiers,  who  at  the  firft  motion  will  lay  hands  on  him.  The  authority  of  kings  is. 
proportional  to  the  number  of  troops.  The  want  of  refpeCt,  which  the  king  of  Eng- 
land fo  often  experiences,  isowing  to  the  want  of  a fufficient  number  of  troops  at  his 
command.  It  is  true  that  every  king  well-armed  may,  like  Achilles,  deny  that 
laws  were  made  for  him;  and  from  abfolute  may  become  defporical ; from  defpo- 
tical,  tyrannical  : but,  as  I faid  in  fpeaking  of  the  abufes  of  ariftocracy  and  demo- 
cracy, I had  rather  run  the  rifque  of  the  abufe  of  monarchical  power.  The  progrefs 
of  knowledge,  and  the  principles  of  humanity  and  honour,  will  prevent  us  from  fee- 
ing again  a Caligula  or  a Nero. 

The  mode  of  governing  ufed  by  the  Caliphs,  that  of  frequenting  in  difguife  various 
parts  of  their  kingdom,  could  hardly  be  praftifed,  and  is  fcarcely  decent  in  the  pre- 
lent days.  A third  mode  is  {till  more  difgufting  ; that  of  efpionage,  or  of  enter- 
taining fpies  on  the  conduft  of  the  fubjeCt  in  every  part  of  the  kingdom.  Thus  the 
bonds  of  mutual  friendfhip  are  broken,  a gloomy  filence  prevails,  and  even  that 
fdenee  may  be  confidered  as  a crime.  Can  princes  learn  any  thing  by  this  mode 
worthy  of  their  attention  ? Mull  they  not  know  that  fpies  are  of  fo  bafe  and  perfi- 
dious a nature,  that,  whether  from  malignity  or  felf-intereft,  they  will  white-wafh 
guilt,  and  blacken  innocence  ? Let  the  fovereign  be  the  father  of  his  people,  and 
there  will  be  no  more  fecret  murmurs  ; no  other  founds  will  be  heard  than  thofe  of 
love  and  gratitude.  This  is  enough  to  fltew,  that  the  prince  ought  not  to  wifh  to  fee 
every  thing,  for  he  cannot;  and  if  he  could,  this  prerogative  would  often  be  more 
hurtful  than  ufeful. 

Let  us  now  examine  kings  according  to  the  title  given  them  by  Homer : when  they 
are  0^.0(00^01,  devourers  of  their  people  either  by  extravagance  or  avarice.  In  the 
firfl  cafe  they  ruin  their  fubje&s  without  enriching  themfelves ; in  the  fecond,  without 
enjoying  their  riches.  But  they  are  punifhed  for  their  rapacity.  Their  tax-gatherers 
put  the  greater  part  of  thefe  ill-acquired  gains  into  their  own  pockets ; and  befides, 
in  this  race  of  daemons  is  a fubordinate  clafs,  which  feizesfor  the  tax  the  milk,  the  cow, 
and  the  pot  of  the  poor  peafant.  Princes!  abolifh  every  cruel  mode  of  railing  your 
revenues ; let  the  provinces  levy  themfelves  the  taxes,  and  bring  them  to  the  foot  of 
the  throne;  every  thing  will  then  be  in  order,  each  man  will  be  happy  according  to 
his  Bate  in  life,  and  will  not  be  afraid  of  giving  birth  to  men,  doomed  otherwife  to  be 
unhappy. 

If  fuch  are  the  evils  of  monarchy,  one  might  be  tempted  to  flee  to  any  form  in  pre- 
ference ; but  a wife  man  does  not  fo  rafhly  determine.  Monarchy  may  have  thefe 
inconveniences,  but  they  are  not  conftantly  attached  to  it.  If  one  prince  has  certain, 
faults,  he  is  free  from  others  ; he  feldom  unites  all  in  his  own  perfon.  But  it  is  in  vain 
Mto  talk  of  fleeing  to  the  woods  on  this  account.  Children  fuffer  fometimes  from  the 
caprices  of  their  parents ; but  the  paternal  houfe  is  better  than  a refuge  with  ftrangers  ; 
and  to  prefer  the  luxury  of  Otaheite  to  the  focial  life  of  Europe,  mult  be  the  mark 
of  a depraved  and  fenfual  mind. 

A good  king  is  the  fovereign  political  good.  If  there  were  only  one  in  an  age,, 
happinefs  would  not  only  be  the  attendant  on  his  government,  but  it  would  leave  fuch 
fruitful  flioots,  as  would  fpring  up  in  fpite  of  the  obllacles  oppofed  in  lefs  favourable 
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reigns.  And  even  ordinary  kings,  whofe  vices  or  virtues  alternately  prevail,  exercife 
a fpecies  of  dominion,  to  which  I had  much  rather  fubmit,  than  to  that  of  the  mul- 
titude or  the  ariftocrates.  But  I will  not  renounce  my  predileftion  in  favour  of  mon- 
archy, where  it  is  unlimited,  though  it  might  be  objefted,  that  in  this  cafe  I open 
the  door  to  the  moft:  formidable  of  favage  beads,  the  defpor.  For  the  terrors  of 
defpotifm  are  often  exaggerated,  and  we  are  to  diftinguilh  between  the  defpotifm  of  a 
barbarous  and  a civilized  nation.  Nothing  can  be  worfe,  indeed,  than  that  defpo- 
tifm which  condufts  itfelf,  as  in  Eaftern  governments,  by  wild  fury  : but  this  is  owing 
to  ignorance  in  the  people,  not  to  the  nature  of  the  government.  Enlighten  the  go- 
vernors and  the  governed,  give  them  knowledge,  let  them  have  laws  and  manners, 
and  then  I would  fubmit  to  the  monarch,  though  a defpot : he  might  fometimes  abufe 
his  unlimited  authority,  but  the  inftances  would  be  rare,  and  the  rifque,  compared 
with  the  dangers  of  other  governments,  would  be  trifling. 

The  immediate  confequence  of  this  doftrine  is,  that  kings  cannot  be  too  much  re- 
fpefted,  nor  the  fubjefts  too  much  confirmed  in  the  refpeft  which  is  due  to  them.  A 
little  enthufiafm  in  this  refpeft  will  be  better  than  the  reflieffnefs,  dilcontent,  and  fe- 
ditious  fpirit,  which  might  arife  from  the  wantonnefs  of  liberty  : and  the  moft  dan- 
gerous writers  are  thofe,  who  encourage  thefe  difpofitions  by  endeavouring  to  ere  ft  a 
tribunal,  to  which  princes  fhould  be  refponfible  for  their  aftions.  There  is  no  other 
tribunal  for  them  than  the  publick  voice  and  the  judgment  of  pofterity. 

Perhaps  it  will  now  be  afked,  what  has  all  this  to  do  with  a Treatife  of  Elementary 
Morality  ? It  was  neceflary  firft  to  lay  down  the  origin  of  fociety,  and  to  examine 
the  different  forms  of  government,  from  which  it  is  not  difficult  to  form  a general  no- 
tion of  the  whole  duty  of  man.  This  depends  on  his  knowledge  and  his  fituation. 
In  both  cafes  he  is  dependent  ; he  can  have  no  other  knowledge  than  what  is  furnifhed: 
by  education  and  his  ftudies,  and  he  cannot  have  other  manners  or  cuftoms  than  thofe 
prevailing  in  the  place  which  gave  him  birth.  And  hence  we  might  confine  ourfelves 
to  one  exhortation.  Enlighten  yourfelves,  as  far  as  circumftances  permit,  endeavour 
to  become  acquainted  with  every  thing  honourable  and  ufeful,  and  apply  your  know- 
ledge to  every  cafe  which  admits  of  the  application. 

After  this  there  fhould  be  a catechifm  of  morality  varying  with  the  changes  taking 
place  in  every  age.  The  principles,  which  may  be  ftyled  invariable,  have  been  al- 
ready laid  down.  Let  every  one,  according  to  his  fituation,  know  and  aft  to  the  beft 
of  his  ability. 

But  where  could  one  open  a fchool  of  morality  ? No  one  will  quit  the  fchool  of 
his  fathers  and  his  country,  to  learn  maxims  that  run  counter  to  his  prejudices.  The 
world  will  always  remain  what  it  has  been  fince  it  was  a world  ; an  aflemblage  of  the- 
atres, with  each  its  peculiar  decorations,  the  one  fucceeding  the  other  without  ceafe. 
Some  principles  may  be  laid  down,  but  they  will  have  the  fame  fuccefs  as  the  many 
books  written  on  the  fame  fubjeft.  The  world  will  go  on  in  its  own  train,  and  its 
melioration  depends  on  a variety  of  other  caufes. 

Be  content  with  your  lot,  and  fuffer  not  any  reftlefinefs  or  difcontent  to  rife  in  your 
minds.  The  troubles  of  life  proceed  from  an  anxiety  not  agreeable  to  nature,  which 
leads  us  to  prefer  our  own  country,  our  own  way  of  life,  our  own  manners  and 
cuftoms  to  any  other  fituation.  If  public  calamity  fliould  drive  you  from  your  coun- 
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try,  take  every  meafure  neceffary  to  render  your  new  afyluni  peaceful  and  tranquil. 
Thofe,  who  remain  in  the  country  which  gave  them  birth,  have  from  their  infancy- 
ail  the  received  do&rines  inflilled  into  them.  They  are  in  this  refpe<ft  purely  paf- 
five,  and  if  they  want  a precept,  it  may  be  this : Hear,  retain,  pra&tfe.  How  can 
it  be  expe&ed  that  any  one  (hould  undertake  the  revifion  of  what  has  been  taught 
him  ? Why  Lhould  he  break  the  bonds  of  focial  life  to  propofe  innovations,  for  which 
he  will  be  accounted  either  mad  or  feditious  ? Profelytifm  is  feldom  of  good  alloy, 
and  the  Reformation,  though  authorized  by  papal  tyranny,  was,  properly  fpeaking,  a 
revolt.  Whoever  willies  to  pafs  his  life  agreeably  in  any  place  whatfoever,  without 
hatred  or  contempt,  need  only  attend  to  the  general  precept,  Do  not  to  another  what 
you  would  not  lhould  be  done  to  you. 

To  this  maxim  may  be  fubjoined  three  others. 

1.  Remember  your  perfectibility.  This  is  the  diftind  chara&er  of  man,  forming- 
an  eternal  barrier  between  him  and  the  brute  creation.  In  oppolition  to  this,  men  are 
very  early  taught  to  be  content  at  a fixed  point;  parents  tell  their  children,  that  they 
are  amiable,  lkilful,  clever,  from  whence  is  formed  a habit  of  indolence  and  dif- 
fipation.  On  the  contrary,  we  lhould  exhort  them  conftantly  : Lofe  not  to-day,  make 
fome  progrefs,  march  forward  with  courage  and  conftancy.  You  cannot  acquire  too 
much  knowledge,  or  too  much  lkilfulnefs,  provided  they  relate  to  the  duties  of  your 
fiacion.  I may  add,  that  whofoever  makes  a proper  ufe  of  his  time,  and  knows  no  other 
recreation  than  the  change  of  employment,  may,  after  the  duties  of  office,  haveleifure 
for  particular  ftudies,  and  domeliic  concerns. 

2.  Make  the  utmoft  ufe  poffible  of  your  faculties.  This  precept  regards  firft  thofe 
who  have  the  care  of  youth  from  early  life  to  manhood.  They  lhould  difcover  the 
faculties, of  the  young  people,  and  direCl  them  properly.  But  how  is  this  great  concern 
negleCted  ! The  firft  part  of  education  is  mere  play,  the  child  is  the  puppet : at 
fchools  and  colleges  they  are  Hill  more  injured,  and  fent  into  the  world  vapid  or  ftupid 
characters ; befides,  their  mode  of  life  is  fixed  without  any  regard  to  their  talents. 
One  is  made  a foldier,  a lawyer,  a prieft,  when  he  ought  to  have  been  a painter,  a 
merchant,  or  a carpenter.  But  what  remedy  can  be  applied  ? The  parents  in  general 
have  neither  fufficienr  difcernment,  nor  inclination  to  do  better.  We  are  overwhelmed 
with  plans  of  education,  and  fyftems  of  government,  which  do  not  change  the  face 
of  things,  and  which,  in  fad,  could  not  change  it  for  the  better.  We  only  throw  the 
carriage,  that  is  overturned,  to  the  other  fide. 

3.  The  third  maxim  is : Let  there  be  no  egotifm.  That  is,  let  no  one  feek  his  own 
advantage  at  the  expence  of  another.  How  different  is  the  ftate  of  fociety  ! In  almoft 
every  employment  one  begins,  as  in  gaming,  by  being  a dupe,  and  ends  in  being  a 
knave.  A man  of  acknowledged  reditude  is  a phenix,  but  unfortunately  admiration 
does  not  produce  imitation.  We  may  doubt  whether  there  ever  was  a golden  age, 
but  the  prefent  is  clearly  an  alloy  of  the  vileft  metals  •,  and  inftead  of  Aftrasa,  the  Furies 
feem  to  rove  unchained  about  the  earth.  The  wife  man  laments  over  fuch  a ftate  ; but 
in  his  wifdom  finds  the  fource  of  an  interiour  calm,  which  is  a perpetual  feaft ; he  en- 
deavours to  diminifh  the  mafs  of  evil,  and  augment  that  of  good  ; and  the  farther  he 
advances  in  his  career,  the  more  he  bleffes  the  author  of  his  being  for  not  giving  him 
all  that  he  defired,  but  for  giving  him  the  faculty  of  enjoying  all  that  was  bellowed 
upon  him. 
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On  the  Reality  and  Ideality  of  the  Objects  of  our  Knowledge.  By  Mr.  Selle. 

MR.  Selle,  in  inveftigating  this  fubjed,  controverts  the  philofophy  or  rationalifm 
of  Mr.  Kant,  a fyftem,  which  has  many  followers  in  Germany,  but  is  not 
likely  to  be  introduced  foon  into,  or  ever  to  be  much  followed  in  England.  The  prin- 
ciples of  the  two  philofophers  are  bell  feen  in  the  comparative  view  given  of  them  at 
the  end  of  this  memoir. 

Rationalifm . Emprijm. 


j. 

There  is  no  knowledge  purely  objec- 
tive, becaufe  objeds  are  given  us  only  by 
means  of  the  fenfes,  as  phenomena  : but 
there  is  knowledge  purely  fubjedive,  be- 
caufe we  poffefs  feme  neceffary  truths, 
which  experience  can  never  furnifh. 

2. 

The  reprefentations  of  pure  fpace  and 
pure  time  are  neceffary  and  univerfal  in- 
tuitions, and  confequently  of  an  origin 
purely  fubjedive.  They  are  the  tran- 
feendant  forms  of  the  faculty  of  peiceiv- 
ing,  which  are  not  derived  from  the  ob- 
jeds  perceived. 


3- 

The  pure  reprefentations  of  quantity, 
quality,  rela  ion,  and  modality  are  purely 
fubjedive  notions ; becaufe  we  attribute 
them  univetfally  and  neceffarily  to  objeds 
of  intuition,  which  experience  cannot 
teach  us.  They  are  the  tranfeendant  cate- 
gories of  the  faculty  of  thinking,  or  the 
forms  of  intelligence  under  which  we 
reprefent  to  ourfelves  mediately  intui- 
tions. 


1. 

Our  knowledge  is  neither  purely  ob- 
jedive  nor  purely  fubjedive.  The  re- 
prefentative  faculties  are  given  us  only 
by  the  mean  of  objeds,  which  produce 
their  phenomena.  Truths  abfolutely  ne- 
ceffary  are  identical  truths  only. 

2. 

The  intuitions  of  fpace  and  time  are 
immediately  given  by  experience.  The 
pure  reprefentations  of  fpace  and  time 
are  only  intelledual  notions.  Thefe  no- 
tions are  only  fo  far  neceffary  to  us,  as 
we  willa  to  reprefent  to  ourfelves  the  pof- 
fibility  of  external  and  internal  objeds. 
They  are  derived  from  the  intuitions  by 
abftrading  the  reality  of  objeds,  and  their 
fenfible  qualities. 

. 3- 

The  reprefentation  of  an  objed  would 
be  null,  if  it  did  not  contain  at  the  fame 
time  the  charader  by  which  it  reprefents 
an  objed  to  us.  It  is  intuition  which 
gives  us  both  one  and  the  other.  It  is 
neceffary  that  the  reprefenting  charader 
fhould  agree  with  the  objed  reprefented. 
But  it  is  by  identity  that  we  acknowledge 
this  neceffity,  which,  confequently,  does 
by  no  means  prove  the  independence  of 
the  charader  on  its  objed.  We  feparate 
them  by  reprefenting  them  mediately, 
we  reunite  them  by  their  intuition. 
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We  judge,  that  a connexion  is  necef- 
fary,  as  far  as  the  predicate  is  the  fame 
thing  as  its  fubjedt,  or  is  a part  of  it.  It 
is  a judgment  after  the  principle  of  iden- 
tity, an  analytical  judgment.  There  are 
connections,  which  we  judge  abfolutely 
neceflary,  without  the  predicate  being 
f oumd  by  analyfis  in  the  fubjedt.  The 
principle  of  contradiction  does  not  con- 
tain the  reafon  fufficient  for  it.  We  muft 
add  the  intuition  of  the  fubjedt  which 
furnifhes  the  predicate.  The  judgment 
becomes  by  that  a fynthecical  judgment. 
An  empirical  intuition  does  not  offer  any 
thing  neceflary  : we  muft  have  intuitions 
purely  fubjedtive  and  independent  of  ex- 
perience, to  form,  a priori,  a fynthetical 
judgment.  And  thus  the  exiftence  of 
thele  judgments  proves  that  .of  intuitions 
purely  fubjedtive. 


5\ 

Intuitions  and  notions  abfolutely  ne- 
ceflary and  univerfal,  have  net  an  ob- 
jective reality  except  in  applying  them 
to  objedts  of  experience.  By  themfelves, 
and  in  applying  them  to  objedts  purely 
intellectual,  we  can  attribute  to  them 
only  a reality  purely  fubjedtive.  The 
idea  that  a noiimenon  exifts  really  without 
us  or  in  fpace,  has  no  objedtive  reality. 


4 • 

It  is  certain  that  a fynthetical  judgment 
is  not  derived  immediately  from  the  prin- 
ciple of  contradidtion  ; becaufe  it  is  only 
by  that  that  it  differs  from  an  analytical 
judgment.  Experience  alone  gives  the 
principle  of  the  firft,  and  there  are  no 
fynthetical  judgments  abfolutely  neceflary. 
The  neceflary  connedtion  of  two  repre- 
fentations  is  only  fo  far  poflible,  as  one 
is  found  reprefented  by  the  other.  If  it 
is  the  fubjedt,  whofe  notion  contains  that 
of  the  predicate,  the  identity  is  incontef- 
table.  But  what  is  the  reafon  of  a con- 
nedtion abfolutely  neceflary  between  a 
predicate  and  its  fubjedt,  when  the  notion 
of  the  predicate  makes  no  neceflary  part 
of  the  notion  of  the  fubjedt  ? The  reafon  is 
plain,  becaufe  it  is  in  a contrary  fenfe  in  the 
predicate,  that  we  find  the  fubjedt.  Thefe 
judgments  are  not  therefore  fynthetical, 
becaufe  it  is  by  analyfis  we  find  their 
identity.  They  do  not  fuppofe  any 
other  principle  than  that  of  contradidtion, 
and  they  do  not  by  any  means  prove  the 
exiftence  of  intuitions  purely  fubjedtive. 

S' 

The  pure  reprefentations  of  fpace  and 
time,  and  the  categories  of  objedts  are 
applicable  to  the  noumena  as  far  as  they 
contain  nothing  fenfible.  It  is  true,  that 
this  purely  intelledtual  knowledge  of  the 
noumena  can  be  only  negative.  But  a 
negative  knowledge  may  have  an  ob- 
jedtive reality.  Now  the  exiftence  of  the 
noumena  is  given  by  experience,  which 
without  that  would  be  impoflible,  and 
there  is  not  a doubt  that  we. might  be  able 
to  mark  them  by  negative  charadters.  A 
noiimenon  is  really  in  fpace  inafnnich  as 
it  is  the  neceflary  condition  of  an  external 
phenomenon,  although  it  is  impoflible  to 
know  how  it  is  there. 


Tran- 
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6. 

Tranfcendant  objeCts  have  in  confe- 
quence  only  an  ideal  objectivity,  and  the 
fyftem  of  rationalifm  leads  to  a tranfcend- 
ant idealifm,  though  it  guarantees  empi- 
rical realifm. 


Independent  of  thefe  reprefentations 
purely  fubjeCtive,  which  lead  us  to  a 
tranfcendant  idealifm,  we  have  fome  ab- 
folutely  neceffary  wants,  which  conftrain 
us  to  believe,  that  the  neceffary  condi- 
tions of  experience,  which  reafon  alone 
can  teach  us,  have  an  objective  reality. 
Thefe  wants  are  determined  by  univerfal 
and  neceffary  laws,  and  confequently 
purely  fubjeCtive,  to  which  there  would 
be  no  poffibility  of  being  conformed, 
without  the  fuppofition,  that  what  the 
faculty  of  knowing  reprefents  only  as  ori- 
ginal modifications,  and  exclufively  pro- 
per for  our  foul,  exift,  however,  really 
without  us. 


>■ 


6. 

Empirical  realifm  is  in  no  danger, 
becaufe  common  fenfe  provides  for  it.. 
With  the  principles  and  laws  of  the 
tranfcendant  realifm,  it  is  of  more  im- 
portance for  us  to  be  acquainted. 

If  by  tranfcendant  realifm  was  under- 
ftood  the  exiftence  of  objeCls,  of  which 
we  could  obtain  a knowledge  independ- 
ent of  all  experience,  this  realifm  would 
be  a chimera.  If  we  call  tranfcendant 
realifm  the  objectively  real  exiftence  of 
noiimena,  inaftnuch  as  they  are  the  ne- 
ceffary conditions  of  phenomena,  it  is  the 
only  true  confident  and  applicable  fyftemu 

7- 

It  is  certain  that  the  tranfcendant  ideal- 
ifm of  objeCts  of  experience  would  fet  us 
in  contradiction  with  ourfelves„  This 
fuffices  for  its  refutation.  But  the  reafons 
which  the  rationalift  oppofes  to  it  only 
difguife  it : it  appears  again  under  another 
form,  and  there  is  only  a difference  of 
words.  A reafon  purely  fubjeCtive  of  the. 
reality  of  an  objeCt  is  none  at  all.  For  an- 
objeCt  to  exift  really,  it  muft  exift;  inde- 
pendently of  the  fubjeCtive  faculty  of  its 
reprefentation:  without  that  the  objectivity 
can  be  only  ideal.  We  muft  look  for  the 
fufficient  reafon  of  objective  reality  in  the 
fubjeCtive  faculty  of  knowing,  and  the 
objective  faculty  of  objeCts.  A repre- 
fentation objectively  real  can  be  only  the 
refult  of  the  aCtion  and  reaction  of  a 
tranfcendant  reprefentative  faculty,  and 
of  a tranfcendant  reprefentative  objeCt. 
This  fimple  truth  removes  all  difficulties, 
agrees  with  the  laws  of  our  knowledge 
and  aCtions,  and  recalls  wandering  and 
uncertain  fpeculation  to  the  fure  and  folid 
affiftance  of  common  fenfe«. 
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Upon  thefe  principles  we  gain  a fare 
and  folid  bale  for  all  our  knowledge  and 
actions,  becaufe  reafon,  in  drawing  from 
the  purely  fubjedtive  fources  of  our  fa- 
culties, gives  us  the  univerfal  and  abfo- 
lutely  neceffary  laws,  for  the  objedts  of 
our  reprefentations,  and  the  end  of  our 
adtions.  This  autonomy,  this  independ- 
ence of  objedfs  and  external  ends,  gives 
the  true  claim  to  excellence,  fetting  us 
above  experience,  which  can  never  fur- 
nifh  other  than  particular  and  contingent 
rules,  calculated  upon  indudtions,  always 
miperfedl  and  uncertain. 


8. 

Pure  reafon  judges  absolutely  only  of 
the  identity  and  contradidtion  of  repre- 
fentations ; but  it  deduces  nothing  from 
itfelf,  the  principle  of  contradidtion  is  the 
only  law  which  it  gives  us.  It  requires 
on  this  principle,  that  our  knowledge  and 
adtions  fhould  not  be  contradidtory,  and 
that  they  fhould  agree  with  each  other, 
becaufe  it  is  a necefiary  and  univerfal  con- 
dition of  their  exigence,  which  would  be 
otherwife  impoffible.  But  it  is  incapable 
of  deciding  by  itfelf  of  this  exiftence,  of 
which  it  recognizes  only  the  condition. 
Now  the  neceffity  of  the  condition  of  an 
■exiftence  is  a very  different  thing  from 
the  neceffity  of  the  exiftence  itfelf.  The 
firft  always  fuppofes  the  fecond,  and  the 
xnodality  of  the  latter  does  not  follow  im- 
mediately the  modality  of  the  former. 
We  muft  have  therefore  abfolutelv  other 

J 

principles,  and  other  laws,  by  which  we 
may  judge  of  the  neceffity  of  our  know- 
ledge and  adtions.  Thefe  laws  can  pro- 
ceed only  from  experience,  which  is  the 
•only  fure  and  folid  bale  for  every  thing 
which  reafon  teaches  us.  Whilft  ra- 
ti on  alifm  fuppofes  purely  fubjedtive  and 
tranfcending  reprefentations,  it  has  not 
proved  them.  Whilft  it  gives  us  the  prin- 
ciple of  contradidtion  as  the  firft  neceffary 
law  of  all  our  knowledge,  and  all  our 
adtions,  it  teaches  us  a thing  acknow- 
ledged immediately  and  mediately  by  the 
whole  human  race.  If  laftly  it  would  de- 
duce from  the  principle  of  contradidtion 
other  laws  than  thofe  of  identity,  it  contra- 
didts  itfelf.  By  deducing  all  our  intellec- 
tual reprefentations  from  experience,  by 
admitting  no  other  principle  of  neceffity 
than  that  of  contradidtion,  and  by  con- 
necting different  intelledtual  notions  in  an 
intuitive  unity,  the  rationalifts  and  empi- 
rifts,  the  idealifts  and  realifts,  find  a point 
of  re-union,  from  which  they  have  all 

equally 
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equally  :wandered.  I have  only  indicated 
this  point,  and  mud  wait  till  the  enlighten- 
ed philofophers  of  our  days  either  prove 
its  falUty,  or  complete  its  demonftration. 


An  Analyfis  of  the  Principles  of  Arijlotle  on  Government , with  Obfervalio  is. 

By  Mr.  BitaubeL  Fuji  Memoir . 

The  analyfis  is  of  the  firft  book  of  Ariftotle,  and  in  the  obfervations  are  remarks- 
upon  Rouffeau,  Montefquieu,  Smith,  and  other  political  writers.  As  they  have 
not  any  novelty  to  recommend  them  to  an  Englilh  reader,  an  attempt  to  abridge  them 
is  unnecelTary. 


On  Literary-Mijlak.es.  By  Mr.  Erman. 

IN  this  memoir,  which  is  to  be  followed  by  others  on  the  fame  fubjedt,  fome  of  the 
miftakes  are  recounted,  into  which  literary  men  have  fallen,  either  from  want  of 
acquaintance  with  the  fciences  to  which  they  allude,  or  fufiicient  attention  to  the 
language  and  manners  of  foreign  countries.  Some  a:e  owing,  indeed,  to  inadvertence, 
not  ignorance,  as  when  Saumaife,  in  a work  of  great  erudition,  makes  Jerufalem  the 
place  of  our  Saviour’s  birth,  or  Scaliger  makes  theweight  of  the  Coloffus  at  Rhodes  144 
inftead  of  7200  quintals.  But  it  was  ignorance  which  turned  the  univerfity  of  Ahdorf 
into  Mr.  Altdorfius,  in  a French  author ; and  a French  journalift,  by  confounding  the 
titles  of  two  of  Lefling’s  plays  “ Der  Schatz”  and  “ Minna  von  Barnhelm,”  made  only 
one,  entitled  TheTreafure  and  Mine  of  Barnhelm.  The  Germans  have  not  always 
been  more  fuccefsful ; for  one  has  tranflated  c<  La  Femme  Juge  Sc  Partie,”  Die  Frau 
Richterin  ift  abgereifet.  The  judge’s  wife  is  gone  on  a journey. 

A German  writer  tranflates  thefe  lines, 

Qu’un  monarque  abfolu,  par  des  arrets  tres  fages, 

Profcrivant  les  moineaux  qui  pillent  fes  villages — 

An  abfolute  monarch,  by  wife  commands,  banifhes  the  monks  which  plunder  his 
villages.  The  mode  of  pronunciation  alfo  introduces  fimilar  errors.  Thus  Dr.  Sharpe 
alked  a learned  German, at  Leipfick,  “Suntne  omnia  pacata  in  Germania?”  who  replied 
with  a flight  degree  of  acrimony,  “ Sunt  quiderr  multa  peccata  in  Germania,  fed  fpero 
plures  adhuc  virtutes.”  Similar  miftakes  muft  have  occurred  frequently  to  every 
reader,  and  it  is  the  intention  of  this  writer  to  fhew  the  influence  which  they  have  had 
on  the  fciences,  and  the  opinions  of  mankind.  Many  of  them  will  be  found  to  be  of 
very  great  importance. 
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Three  Memoirs  of  Count  Herzberg  : the  fir fi  to  prove,  that  the  Truffian  Government  is 
not  defpotical.  2.  On  Hereditary  Nobility.  3.  On  the  Revolutions  of  States. 

TH  E firft  is  not  likely  to  convince  an  Englifh  reader ; and  if  it  fuits  the  inhabi- 
tants of  Berlin,  the  Count’s  purpofe  is  anfwered.  There  is  at  the  end  a lift  of  the 
benefactions  of  the  king  to  his  fubjeCts  in  the  year  1789,  which  proves,  that  hisMajefty 
is  anxious  for  the  welfare  of  his  country.  They  amount  to  2,860,700  crowns,  which' 
are  beftowed  for  the  amelioration  of  lands,  public  buildings,  defence  from  inundations,, 
encouragement  of  manufactures,  and  other  ufeful  purpofes  in  various  parts  of  his. 
territories. 

The  fecond  is  chiefly  an  encomium  on  the  Pruflran  nobility,  which  is  reprefented' 
as  the  fupport  of  the  army,  and  confequently  the  empire. 

The  third  gives  a curfory  view  of  the  revolutions  that  have  taken  place  in.  various 
ages  of  the  world.  From  the  connection  now  formed  between  Pruflia  and  Poland,  ie 
may  gratify  our  readers  to  hear  the  Count’s  remarks  on  the  revolution  that  had  lately 
been  compafled  in  the  latter  kingdom.  “ The  Polifh  nation,  excited,  no  doubt,  by 
the  example  of  the  French,  has  lately  given  a new  example  of  a revolution,  executed 
with  more  order  and  moderation,  and  which  may  render  this  nation  and  its  conftitu- 
tion  as  happy  as  its  local  fituation  permits,  if  it  purfues  it  and  makes  ufe  of  it  with  the 
fame  moderation  and  wifdom,  within  and  without,  which  gave  rife  to  it,  and  fetitin 
motion.” 


On  the  Hiftory  of  Brandenburgh  during  the  middle  Ages , atd  the  Light  thrown  on  it  by 

cotemporary  Coins. 

THE  hiftory  of  Brandenburgh,  during  the  dark  ages,  is  obfcure  from  the  nature 
and  icarcity  of  records,  which  confrft  chiefly  of  regifters  of  convents,  and  from 
the  want  of  fufficiently  diftinftive  marks  in  the  coins.  The  latter  can,  by  attention,, 
be  in  great  meafure  removed  ; and  the  author  recommends  a more  accurate  inveftiga- 
tion  of  the  ancient  coins  of  the  country,  which,  though  from  the  inferiority  of  work- 
manfhip,  not  attended  with  the  fame  pleafure  as  the  ftudy  of  the  Greek  and  Roman 
coins,  is,  from  the  light  which  they  will  occaftonally  throw  upon  hiftory,  deferving 
ot  encouragement. 
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Cold  accompanying  the  reparation  of  hoar  froft 
from  a clear  air,  obfervations  on,  288 
Comet,  in  1793,  obfervations  on,  528,  529 
Converfion  of  a bird  into  hard  fatty  matter,  153 
Cooke  J.  Efq.  delcription  of  a fteam  engine,  473 
— of  an  inftrument  for  na- 

vigation, 473 

Conjunflions,  grammatical  effay  on.  313 
Corn,  on  its  ripening  and  filling,  268 
Cyder,  on  making,  327 
Crane,  new  invented,  1 23,  124 
Crepis  Virgata,  450 
Coronopifolia,  450 

Croft  hwaite,  J.  defeription  of  three  pendulums,  405 
Cry  ftals  of  iee,  memoir  on,  179 
Cucis  or  mountaineers  of  Tipra,  account  of,  226 
Curculio  Lapathi,  60 

Currie,  James,  M.D.  on  effefts  of  a fhipwreck,  153 


Curtis,  W.  obfervations  on  the  curculio  lapathi  and 
filpha  grifea.  60 

Cypripedium,  fpecies  of  deferibed,  58 


Dalzel,  Andrew,  M.A.  on  Greek  letters,  397 
Davis,  S.  Efq.  on  the  aftronomical  computations  of- 
the  Hindus,  228 
Death,  its  infallible  ftgn,  181 
De  Beunie,  M.  on  metallic  precipitations,  184 
Decumaria  Sarmentofa,  456 
De  Launay,  Mr.  on  cryftals  of  ice,  179 

■ on  cryftallization  by  retreat,  184 

fyftematic  mineralogy,  189 

De  Luc,  Mr.  on  evaporation,  171  » 

Deluges,  mentioned  by  the  ancients,  177 
Diamonds,  Brafil,  on,  456 
Dick,  Sir  A.  account  of,  359 
Dickfon,  Dr.  St.  on  Pemphigus,  344 
Dicklon,  Mr.  J.  on  Polypodium  Oreopteris,  75 
Dillenia,  genus  of,  77 

Difeafe,  convulfive  of  infants  in  Dublin,  471 
Diftillation,  method  of  at  Chatra,  32 
Draining,  account  of,  112,  114 
Dryander,  Ji  on  Begonia,  72 
Dundas,  R.  of  Ami  lion,  account  of,  358 
Dundonald,  earl  of,  a new  method  of  purifying 
fea  fait,  269 

Duni  Pacis,  obfervations  on,  84, 

Earth,  temperature  of  in  Ireland,  429 

theory  of,  295 

Earthquake  in  Lincolnfhire,  159 
Ebenus  Pinnata,  447 
Echeneis  lineata,  75 

Eclipfe,  total  of  the  moon  at  BrufTels,  197 
Elephantiafis,  cure  of,  222 

Elliot,  Rev.  T.  on  the  diftances  of  thfe  moon,  290 
Elms,  growth  of,  317 
Embankment  againft  the  fea,  111 
Equatorial  inftrument,  account  of,  532 
Efcapement  for  clocks  and  watches,  improved,  123 
European  legiftatures,  on  their  origin  and  ftruc- 
ture,  309,  316 
Evaporation,  on,  171 
Extraflion  of  cubic  and  other  roots,  344 
Eyes,  peculiar  affe&ion  of,  501 


Falftaff,  dramatic  charatter  of  examined,  433 
Fafciola  clavata,  76 
Feftuca  fpadicea,  66 
Fians,  Gaelic  poems,  refpefting,  353 
Field  mice,  on,  326 
Friftion  in  mechanics,  hints  on,  18 
Froft,  experiments  on  its  expanfive  force,  362 
Fordyce,  Dr.  G.  on  the  weight  which  metals  ac- 
quire in  being  calcined,  169  . 

Foulis,  Sir  J.  on  the  Scottifh  name,  79 

- ' on  the  beverage  of  the  Caledonians,  80 

- — on  the  league  between  Charlemagne 

and  the  king  of  Scotland,  8i 

Foulis, 
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Foulis,  Sir  J.  on  the  Duni  Pads,  84 
. 1 » on  the  original  inhabitants  of  Bri- 

tain, 87 

—————  on  a combat  between  the  Macpher- 
lons  and  the  Davidfons,  88 
Fucus,  a new  fpecies,  70 
Fumaria  Corymbofa,  448 

Gallitzin,  Prince,  on  extinct  volcanoes,  182 
Galvani,  Mr.  on  his  difcoveries,  522 
Geddes,  Dr.  A.  on  the  Scoto  Saxon  dialed,  9 3 
Genitive,  Englilh,  on,  270 
Georgium  Sidus,  obfervations  on,  302 
Greek  letters,  analogy  of,  397 
Greek  tenfes,  ftri&ures  on  Lord  Monboddo’s  ob- 
fervations on,  481 

Greenfield,  W.  M.A.  on  negative  quantities,  284 
Gregory,  James,  M.D.  theory  of  the  moods  of 
verbs,  402 

Gods  of  Greece,  Italy,  and  India,  21 
Gold  in  Sumatra,  38 

Gordon,  Principal,  remarks  on  the  Orkneys,  91 

Gothic  arch,  origin  and  theory  of,  467 

Gough,  Mr.  on  lakes,  510 

• — meteorological  remarks,  515 

Gunpowder,  obfervations  on,  425 

Guthrie,  M.  M.D.  on  the  climate  of  Ruflia,  390  . 

Gya,  cave  near,  defcribed,  29 

Haddington  parifh,  account  of,  83 
Haddocks,  remarkable  failure  of,  168 
Hamlet,  on  the  character  of,  404 
Hammermen  of  Edinburgh,  account  of,  87 
Hamilton,  Rev.  W.  on  the  earth’s  temperature  in 
Ireland,  429 

Hamilton,  R.  M.D.  account  of  the  mumps,  371 
Harding,  T.  Mr.  obfervations  on  the  variation  of 
the  needle,  502 

Head,  injuries  of  requiring  the  trephine,  505 
Heat,  experiments  on,  132 
Hellenium  quadridentatum,  447 
Herman  of  Saxony,  memoirs  of,  266 
Herfchel,  W.  Dr.  on  the  ring  of  Saturn,  and  the 
rotation  of  the  fifth  fatellite  on  its  axis,  125 

mifcellaneous  obfervations,  a 29 

Herfchel,  on  the  planet,  199,  367 
Hindus,  on  the,  45 

- — their  literature,  from  the  Sanl'crit,  38 

—  on  their  chronology,  221 

fuppleroent  to  ditto,  254 

agronomical  calculations  of,  228 

feltivats,  241 

Kirudo  viridis,  61 

branchiata,  76 

Hiftorical  compofitions,  principles  of,  312 

dramatic  or  ancient  form 

of,  313 

Ilinzuan  or  Johanna  ifland,  remarks  on,  220 
Homer,  palfage  in  the  fixth  Iliad  of,  508 
llorfes,  ancient  breed  of  in  Scotland,  91 
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Hutton,  C.  Divexperiments  on  the  refiflance  of 
air,  364 

Hutton,  J.  Dr.  his  theory  of  rain,  277 

- 1 — of  the  earth,  295 

on  written  languages,  355 

■ on  appearances  at  Arthur’s  feat,  360 

— — ■ anfwer  to  Mr.  De  Luc,  368 

Hunter,  J.  Efq.  his  obfervations  on  bees,  140 
Hunter,  J.  M.A.  on  conjunctions,  313 
Hurricane  at  Barbadoes,  account  of,  273 

Ichneumon  Hemipteron,  451 
Ice,  method  of  making  at  Benares,  529 
Irnmerfion  in  frelh  and  fait  water,  experiments 
on’ 153 

Inclofures,  on  planting  and  grafting  of,  326,  333 

Indeterminate  problems,  refolutions  of,  387 

Indian  grant  of  land,  40 

Indian  fphinx,  on,  241 

Infcription  in  the  Ogam  character,  351 

— — near  Iflamabad,  254 

..  near  Buddal,  16 

at  Bood-dha  Gaya,  29 

— on  the  ftaff  of  Firuz  Shah,  42 

Infcriptions  from  the  Vindhya  mountains,  224 
InterfeCtions  of  curves,  theorem  on.  37 
Invention  for  drawing  bolts  out  of  (hips,  123 

— to  preferve  lives  on  board  of  ftranded 

fhips,  122 

Ips  genus,  and  its  congeners,  448 
Ireland,  on  its  population,  476 

romantic  hiftory,  obfervations  on,  509 

Irifh  lamentations,  account  of,  509 
ftage,  elfay  on,  440 

Iron,  on  the  procefs  of  converting  caft  into  mal- 
leable, 156 


Johnfon,  Dr.  S.  on  his  ftile,  349,  350  s 
Jones,  Sir  W.  difcourfe  on  the  inftitutic-n  of  the 
Calcutta  Society,  5 

—  on  the  orthography  of  Afiatic 

words,  6 

— on  the  gods  of  Greece,  Italy,  and 

India,  21 

■ - converfation  with  Abram,  42 

— — fecond  difcourfe,  45 

- — — third  difcourfe,  45 

- fourth  difcourfe,  205 

fifth  ditto,  207 

. fixth  ditto,  210 

feventh  ditto,  248 

■ on  the  chronology  of  the  Hindus, 


221 


on  the  Indian  game  of  chefs.  224 
on  the  fecond  clafiical  book  of  the 


Chinefe,  227 

on  the  antiquity  of  the  Indian 

zodiac,  235 

defign  of  a treatife  on  the  plants  of 


India,  243 


Jones, 
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Jones,  Sir  W.fupplement  to  Indian  chronology,  254 

— on  fpikenard  of  the  ancients,  257 

Jupiter's  fatellites,  on  ecliples  of,  260 

Keith,  A.  Efq.  his  mercurial  level,  361 
Keroplatus,  451 

Keyfal,  I.  Efq.  his  account  of  draining,  112 
Kilburn  waters,  their  analyfis,  139 
Killolfy  church,  its  antiquities,  491 
Kirwan,  R.  Efq.  on  the  variations  of  the  baro- 
meter, 41b 

on  coal  mines,  430 

a experiments  concerning  bleach- 

ing, 461 

on  the  ftrength  of  acids,  492, 

Koumis,  on  the  making  and  ufe  of,  289 
Kraken,  letter  concerning,  35b 

Lacerta  exanthematica,  448 
Lacfha,  or  lac  infect,  on,  246 

Lakes,  reafons  for  fuppoling  that  they  have  been 
more  numerous,  510 

Lammas  feltival,  its  celebration  in  Mid  Lothian,  88 
League  between  Charlemagne  and  the  king  of 
Scotland,  81 

LETTERS  AND  PAPERS  ON  AGRICUL- 
TURE, PLANTING,  &c.  FROM  THE  COR- 
RESPONDENCE OF  THE  BATH  AND 
WEST  OF  ENGLAND  SOCIETY  FOR 
AGRICULTURE,  &c.  317 
Leflie,  J.  A.M.  on  the  refolution  of  indeterminate 
problems,  387 

L’Heritier,  Mr.  C.  L.  on  genus  of  Symplocos,  73 

- of  Calligonum,  74 

Liberton,  parifh  of,  92 
Lichen,  ten  fpecies  defcribed,  59 
Light,  its  produftion  from  different  bodies  by  heat 
and  by  attraction,  130,  157 

on  the  motion  of,  372 

Limax,  fpinning,  obfervations  on,  7,5 

Loch  Tay,.  remarkable  agitation  of,  29,2 

Locutta  Punttatilhma,  452 

Lothian,  W.  D.D.  account  of,  274 

Lunar  eclipfe,. obfervation  on,  338 

Lunar  method  of  finding  the  longitude  corrected,  48 

Lycoperdon  A.x.atum,  452 

Lyric  poetry,  thoughts  on,  351 

M'Guire,  Rev.  A.  a new  barometer  defcribed,  342 
Maconochie,  A.  Efq.  on  the  origin  and  ftruifture 
of  European  legiflatures,  309,  316* 

Madhuca  defcnbed,  245 
Magnetic  mountain  of  Cannay,  87 
Magnetic  needle,  new  fufpenlion  of,  133 
Magnetiim,  obfervations  on,  426 

— of  iron  filings  and  brafs,  133 

Mahwah  tree  delcribed,  31 
Majendie,  Lewis,  Efq.  on  raifing  oaks,  106- 
Mangel  wurzel,  culture  and  ufe  of.  325 
M ■inn,  abbe,  on  the  advancement  of  the  acade- 
mical fciences,  176 


Mann,  abbe  on  deluges,  177 

- on  the  Syrtes,  a. 78 

on  the  prefervatron  of  aliments,  i-8o- 

* — ■ ■ ■ tables  of  moneys,  weights,  &c.  186 

Maple  fugar,  on,  327,  333 

Markwick,  W.  Elq.  on  the  migration  of  birds,  67- 
Marfham,  T.  Efq.  on  Fhalsense,  57 
Martial  odes  by  Fergus,  435 
Martyn,  Rev.  T.  on  language  of  botany,  72 
Mary,  Queen  of  Scots,  on  her  marriage  with  Both- 
well,  96 

Mafts  of  ihips,  method  of  refloring,  122 
Materialilm,.  argument  againfl,  511 
Matthew’s  gofpel,  Dublin  manufeript  of,  354 
Mavalipurarn,  fculptures  and  ruins  at,  16 
Meafure  of  a bafe  line  in  India,  136 
MEMOIRS  OF  THE  ACADbMY  OF  SCI- 
ENCES AND  BELLES  LETTRES  AT 
BRUSSELS,  Vol.  I.  Part  I.  176 

Part  II.  261 

MEMOIRS  OF  THE  LITERARY  AND  PHI- 
LOSOPHICAL SOCIETY  OF  MANCHES- 
TER, 509 

Menzie’s,  Mr.  Archibald,  defeription  of  three 
animals,  75 

Mercurial  level,  defeription  of,  361 
Mercury,  its  tranfit  over  the  fun,  197 
Metals,  on  the  weight  they  acquire  in  calcination,. 
169 

Metal  trumpets  found  in  Ireland,  435 
Metallic  oxydes  and  earths,  their  aftion  upon, 
oils,  512 

Metelin,  lingular  cuftom  at,  483 
Meteorological  regifter  at  Bengal,  49 

• ■ — — — — Branxholm,  293. 

•  Calcutta,  258 

— Dumfries,  513 

— Hawkhill,  307 

— — Lancafter,  518 

■ Lyndon,  167 

— — Royal  Society,  151; 

•  Salford,  516 

Weflmoreland,  515 

Meteorology  of  the  climate  of  Paris,  457 
Migration  of  certain  birds,  67 

Milk,  human,  on  its  properties,  430 
Miller,  Sir  T.  account  of,  359 
Mineralogic  journey  from  Bruffels,  184 
Mineral  fubltances  which  cryflalize  by  retreat, 
184 

Monies  of  the  Low  Countries,  by  the  dukes  of 
Burgundy,  266 

Money,  coins,  and  weights,  in  England  before  the 
conqueff,  89 

Moods  of  verbs,  theory  of,  402 
Moon,  improved  method  of  corre£ling  its  dif- 
tances  from  the  fun  or  fixed  liars,  290 
Moon’s  parallaxes,  method  of  calculating,  33 
Monument,  ancient,  at  Lufk,  439 
Muchucunda  defciibcd,  243 


Mumps- 
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Mumps,  account  of,  371 
M utilise  dilcovered  in  France,  444  « 

Napier,  Hon.  G.  obfervations  on  gunpowder,  425 
National  education,  effay  on,  508 
Natural  hiftory,  on  its  rife  and  progrefs,  50 

on  general  works  in,  457 

. in  France,  its  origin,  and  pro- 

grefs, 440 

Navigation,  a new  invented  inRrument  for,  473 
Negative  quantities,  ufe  of,  284 
NehalLnma  goddels,  on,  264 
Nepal  kingdom,  account  of,  239 
Neutral  falts,  proportion  of  their  ingredients,  492 
Newton’s  theorem  for  correcting  errors  in  obj.eCt 
glades  demon  llrated,  505 
Notitia  Galliarum,  obfervations  on,  263,  264 

Oak  timber,  growth  of,  317,  319,  325,  329 
Oak  leaves,  experiments  on,  119 
Oaks,  mode  of  raifing,  ic6 
Obelifk  in  Berwickfhire  defcribed,  91 
Obfervalory  at  Benares,  further  account  of,  527 

of  Trinity  College,  Dublin,  account 

335 

O’Halloran,  S.  Efq.  anatomical  obfervations  on  a 
cataraCt,  427 

. — — on  injuries  of  the  head,  505 

Opatrum  Plumigerum,  452 

Ordeal  among  the  Hindus,  on,  43 

Orkney  iflands,  remarks  on,  91 

Orthography  of  Afratic  words  in  Roman  letters,  6 

Otter  of  roles,  method  of  making,  37,  361 

Ovarium  difeafcd,  hiftory  of,  347 

Painting  in  wax,  account  of,  120 
Pangolin  of  Bahar  defcribed,  42 

• chffedtion  of,  245 

Parhelia,  account  of,  337,  475 
Pears,  their  faccharine  quality,  327 
Pearfe,  Col.  Tho.  aftronomical  obfervations,  12 
Pearfon,  Dr.  G.  experiments  on  decompounding 
carbonic  acid,  159 
Peat  dilcovered  near  the  Seine,  452 
Pemphigus,  obfervations  on,  344 
Pendulums  newly  invented,  defcription  of,  405 
Perceval,  R.  M.D.  bis  chemical  communications 
and  enquiries,  498 

■ account  of  a chamber  lamp 

furnace,  500 
Perftans,  hiltory  of,  210 
Phalxna  Bornbyx  Lubricipeda,  8cc . 57 
Phalacna,  two  new  fpeeies  of,  76 
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the  year  1792,  Part  I.  125 
Part  II.  153 
For  1793,  Part  I.  519 
Pigeon,  remaikably  leathered,  78 
Pigott,  Mr.  on  tranftt  of  Mercury,  197 
Play  lair,  J.  on  the  allronomy  of  the  Brahmins,  378 


Playfair,  J.  on  barometrical  meafurements;  fa 
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Plants  of  India,  treatife  of,  243^ 

Polypodium  Oreopteris,  obfervations  on,  75 
Polytheifm,  its  efFedls  on  the  morals,  483 
Potatoes,  culture  of,  109,  111,  331,  332,  334 
Poor,  management  of,  331 
Pouget,  Monf.  his  letter  to  Mr.  Kirwan,  476 
Precipitations  of  metals  and  femimetals,  184 
Primitive  rocks  or  granites,  a variety  of,  445 
PROCEEDINGS  OF  THE  ASSOCIATION 
FOR  PROMOTING  THE  DISCOVERY 
OF  THE  INTERIOR  PARTS  OF  AFRICA, 
97 

Ptolemy’s  account  of  Ireland,  remarks  on,  488 
Puticaraja  defcribed,  245 

Quadrature  of  fimple  curves,  rule  for,  demon- 
llrated.  339 

Quadrupeds,  new  method  of  claffifying,  453 
Quaffia  Simaruba,  account  of,  371 

Rain,  theory  of,  277 

Rainbows,  two  feen  at  the  fame  time,  519 

Rape,  culture  of,  333 

Remi  Villemet,  notice  of,  461 

Rhinoceros,  double-horned  of  Sumatra,  52a 

Rhubarb,  cultivation  of,  in 

Ridicule,  effay  on,  434 

Robilon,  J.  M.A.  obfervations  on  the  Georgiunr 
Sidus,  302,  367 

• on  the  motion  of  light,  372 

Roebuck,  Dr.  on  the  ripening  of  corn,  268 
Roman  weapons,  on,  90 
Roxburgh,  Mr.  on  the  Lac  infeft,  246 
Royal  grant  of  land,  from  the  Sanfcrit,  15 
Ruffel,  Mr.  on  antimony,  267 
Ruffia,  on  the  climate  of,  390 
Ruta  baga,  on,  332 
Rythmical  meafures,  on,  394 

Saguntum,  its  theatre,  obfervations  on,  485 
Salifbury,  R.A.  Efq.  on  Cypripedium,  58 
Sandilands,  Hon.  R.  defcription  of  the  fward- 
cutter,  320 

Sap  of  trees,  experiments  on  its  motion,  276 
Saturn,  on  the  ring  of,  &c.  125,  475 
Schroeter,  J.  Jerome,  his  obfervations  on  the  at- 
mofpheres  of  Venus  and  the  moon,  160 
Scoto-Saxon  dialefl,  obfervations  on,  93 
Scots  in  Britain,  on  their  origin,  352 
Soottifh  muhc,  differtation  on,  94 
- — — nation,  name  of,  79 
Sea  fait,  mew  method  of  purifying,  269: 

Seeks,  college  of  at  Patna,  29 
Sepia  Rugofa.  447 

Sepulcre,  in  Kildare,  account  of,  438 
Sepulture,  ancient  mode  of  in  Scotland,  513 
Serropalpus,  45  1 

Shakelpeare’s  Temped,  obfervations  on,  433 
Shaw,  G.  M.D.  defcription  of  the  Hirudo  viridis,6r 

Shaw,. 
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Shaw,  G.  M.D.  defcription  of  the  Stylephorus 
cordatus,  >6.1 

of  the  Cancer  flag- 

nalis,  ^64 

Shetland  fheep  and  wool,  332 
Shipwreck,  remarkable  effe£ts  of,  153 
Short,  Mr.  Optician,  life  of,  90 
Shuckburgh,  Sir  G.  account  of  the  equatorial  in- 
flrument, 532 

Sight,  defeftive,  theory  of,  410 
Silk,  culture  of  in  England,  121 
Singultus,  cafe  of,  271 
Silpha  gril’ea,  60 

Silver  coins  of  Scotland  arranged,  88 
Smith,  Dr.  J.  E.  difcourfe  on  the  rife  and  progrefs 
of  natural  hiitory,  50 

defcription  of  Lichens,  59 

on  the  felluca  fpadicea,  66 

. on  Veronica,  76 

Smut  4n  wheat,  on,  326,  329,  330 

Snakes,  bite  of,  cured,  240 

South,  T.  Efq.  letters  on  planting,  317 

Spikenard  of  the  ancients,  257 

Spleen  enlarged,  cafe  of,  -307 

Spouting  fluids,  their  velocity  demon flrated,  420 

Spirituous  liquors,  excifeon,  calculated,  175 

Squirrels,  on  their  mifchief,  329,  331 

Sringataca,  defcribed,  244 

Steam  engine,  defcription  of,  473 

Htars,  fmall,  on  difcerning  in  the  day,  414 

Steuart  Denham,  Sir  James,  memoirs  of,  85 

Stewart,  M.  D.D.  account  of,  275 

Stomach,  fiftuleus  opening  in,  506 
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Supplement  to  the  Account  of  Mr.  Burrow's  Paper  on  Friftion  in  Mechanics.  Page  18. 

THE  figures  of  the  plate  from  i to  9 are  all  refpedting  the  inclined  plane,  and 
bear  the  fame  defcription  and  reference  as  given  of  1,  1 and  3 in  page  18, 
except  7 and  9..  In  Fig.  7 A£yN  is  the  fegment  of  an  equilateral  triangle  generating 
a folid  round  its  axis  BC  GEHK  a figure  moving  thereon  and  touching  it  on  all 
fides  as  at  qp.  Then  let  P be  the  center  of  gravity  of  one  half  of  the  body  and  PR 
its  weight,  if  PD«  be  j_  to  AB  and  R»  \[  to  AC,  Bn  will  be  the  preflure  againfl:  A hy. 
and  the  frittion  the  n part  of  Bn. 

In  all  the  former  propofitions  the  plane  AB  is  fuppofed  to  be  a right  line,  but  in 
Fig.  9.  it  is  reprefented  by  the  curve  MAHG  and  as  the  fridtion  on  the  horizontal 
plane  is  as  the  fum  of  the  prefifures,  it  is  alfo  as  the  fum  of  all  the  elementary  lines 
MR  or  PN,.  that  is  as  the  area  AHNP,  and  the  friftion  on  the  curve  is  for  the  fame 
reafon  as  the  fum  of  all  the  RF  or  PQ^or  as  the  area  APQG. 

In  Fig.  10  MwAQMs  a convex  folid  generated  on  the  axis  AP,  and  MRSQ^  a* 
concave  exadlly  fitting  it,  then  if  this  body  be  revolved  about  AP,  the  force  neceffary 
to  overcome  the  friftion  may  be  found  as  follows.  Admit  the  concave  MRSQb 
compofed  of  an  infinity  of  concentric  circles,  or  tubes,  alfo  let  the  ordinates  PN  of 
the  curve  HN  reprefent  the  preflure  of  each  fmall  part  M£,.  or  elementary  line  at  the 
diftance  PM  from  the  axis,  and  let  c be  the  circumference  of  a circle  whcfe  radius 
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is  unity.  Then  becaufe  the  fridion  is  as  the  preflure,  and  the  preflure  is  as  the 
number  of  lines  M£,  therefore  (PM.M».r)  : n will  be  the  force  neceflhry  ading  at  M 
to  overcome  the  fridion,  but  as  the  preflure  of  each  elementary  part  is  increafed  in 
the  ratio  of  M n to  Mm,  when  moved  on  the  folid  MAQ  the  real  force  when  ading 
at/,  will  be  the  fluent  of  (PM*PN.M;;i.r) : (//,P/). 

This  folution  applies  to  the  nature  of  the  ferew. 

Let  DD  Fig.  ii  be  an  upright  cylinder,  and  AB  a body  touching  it  in  a line  as  in 
the  figure,  and  retained  clofe  to  it  by  an  imaginary  force  drawing  it  perpendicular 
towards  the  axis : then  if  a force  CP  be  applied  to  C the  center  of  gravity  of  AB, 
and  be  always  fuppofed  to  ad  perpendicularly  to  the  radius  CN  drawn  from  the  center 
of  the  axis  to  the  point  C,  the  fridion  will  be  the  fame  in  drawing  the  body  round 
the  cylinder,  as  in  drawing  it  along  a horizontal  plane  with  an  equal  preflure ; and  if 
it  be  moved  round  by  a force  ading  at  a greater  diftance,  the  force  will  be  recipro- 
cally as  the  diftance;  on  the  contrary  if  the  body  AB  be  fixed,  and  the  cylinder  turned 
round  about  its  axis,  the  fridion  will  be  the  fame  as  if  the  cylinder  was  fixed,  and 
the  body  drawn  round  it  by  CP  as  before : Likewife  the  fridion  is  the  fame,  whether 
the  cylinder  be  fixed  and  the  body  AB  moved  round  the  axis  MR  by  a force  Qc 
applied  at  c ; or  whether  the  point  c be  fixed  with  AB  faftened  to  Cc,  and  the  cy- 
linder be  revolved  in  a circle  whofe  center  is  c , fo  as  always  to  retain  its  parallelism 
with  refped  to  any  fixt  objed;  and  as  this  lafb  cafe  obtains  in  the  axletrees  of  carriages, 
fince  every  point  of  the  wheel’s  contad  with  the  ground  may  be  confidered  as  the 
center  of  motion  for  that  inftant,  therefore  the  effed  of  the  refiftance  arifing  from  the 
fridion  of  the  concave  part  of  the  nave  upon  the  axletree,  is  to  the  effed  that  would 
arife  from  drawing  the  fame  weight  over  a horizontal  plane  of  the  fame  kind  as  the 
parts  that  rub  each  other,  as  the  radius  of  the  axis,  to  the  radius  of  the  wheel : It 
mud  be  obferved  that  this  is  not  the  only  fridion  to  which  carriages  are  fubjed,  for 
there  is  another  part  arifing  from  the  cohefion  of  the  wheel  and  the  ground  at  their 
contad,  which  is  to  be  found  and  allowed  for  by  the  three  firft  propofitions. 

Let  M be  a weight  placed  at  the  point  A of  a lever  moveable  about  an  axis  whofe 
center  is  d and  radius  dn ; and  let  N be  the  fuftaining  force  ading  at  B : Now  it  is 
evident  that  the  preflure  on  the  axis  d,  differs  fo  little  from  the  weight  that  it  may  be 
fafely  taken  for  it  without  any  confiderable  error,  except  in  fome  remarkable  cafes 
which  may  be  allowed  for  from  what  has  been  faid  already  j and  therefore  the  fridion 
which  ought  in  flridnefs  to  be  taken  as  the  n part  of  the  preflure,  will  here  be  taken 
as  the  n part  of  the  weight  upon  the  axis:  Now  if  N be  taken  for  the  force  which 
ading  at  B would  be  juft  fufficient  to  keep  the  weight  M at  A,  in  equilibrio,  exclu- 
five  of  fridion ; and  if  W be  the  additional  force  to  be  added  to  N fo  as  to  overcome 
the  fridion  then  will  M+P,  M — P,  and  P— M,  be  the  weight  upon  the  axis  at  d 
in  the  firfl,  fecond,  and  third  figures  refpedively  (fuppofing  the  fum  of  M and  N to 
be  equal  to  P);  now  as  the  fridion  is  the  n part  of  each  of  thefe  quantities,  and  its 
effed  is  to  keep  the  lever  in  a ftate  of  reft ; therefore  in  whatever  diredion  the  force 
at  N endeavours  to  draw  the  lever  by  ading  at  B,  the  fridion  tends  to  counterad  that 
force  by  keeping  the  lever  fteady  or  ading  in  a contrary  diredion  at  n ; and  as  the 
effed  of  the  fridion,  and  the  additional  force  W,  are  in  equilibrio  ■,  and  the  fridion 
ads  by  means  of  the  lever  dn,  and  the  force  W by  the  lever  ^B ; therefore  B d is  to 
dn,  as  the  fum  or  difference  of  the  n part  of  N~\-T/F  and  M,  is  to  W-,  confequently 
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W —dn  ( M+N)  : (tuBd—  dn),  in  the  firft  figure;  W: :dn  (M — TV):  (jt.Bd~\-dn),  in 
the  fecond  figure ; and  in  the  third  figure,  W —dn(N — M)  : (n.Bd — dn)  ; all  thefe 
are  the  exprefiions  for  the  moving  forces. 

Fig.  15  and  16  Mr.  Burrows  makes  ufe  of  to  explain  the  nature  of  the  wedge, 
where  AC  is  the  force  neceflary  to  fuftain  the  wedge,  (Fig.  15)  QPB  f iction  in- 
cluded, and  AB  the  force  exclufive  of  fridtion;  draw  AN  and  AH  j_  to  BQjmd  Bl* 
alfo  CG  and  CF  | to  AN  and  AH  : Now  G A and  AF  the  forces  of  the  wood  againft 
the  fide  of  the  wedge  in  thofe  diredtions,  compound  a force  equal  to  CA  in  the  direc- 
tion CA,  therefore  a force  equal  to  AC  mud  be  applied  to  the  head  of  the  wedge 
at  a , to  overcome  thefe  forces. 

This  being  the  fame  as  a key  ftone  to  an  arch,  Mr.  Burrows  alfo  applies  it  to 
determine  the  neceflary  ftrength  of  arches,  to  fuftain  certain  weights,  and  alfo  by 
Fig.  1 6 to  afcertain  the  force  neceflary  to  break  an  arch  upwards. 

The  conclufion  of  the  paper  is  a long  commentary  on  an  Italian  author,  who  ob- 
jedts  to  dividing  the  force  AB  into  two  forces  AN  and  AH,  but  here  Mr.  Burrows 
demonftrates  ab.  Abfurdum  that  P.  Frifi’s,  objedtion  is  groundlefs.  Fig.  17,  is  for 
this  purpofe  copied  from  the  Italian  author. 

■ — 
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References  to  Plate  IX.  Fig.  4.  Of  the  Lacfha  or  Lac  Infedt  s. 

No.  1.  The  female  infedt  in  its  larva  ftate. 

2.  The  egg  which  produces  the  male. 

3.  The  male  infedt. 

4.  The  head  with  jointed  antennae. 

5.  The  wings  on  one  fide. 

The  preceding  figures  are  much  magnified,  but  in  juft  proportion. 

6.  A piece  of  Lac,  of  its  natural  fize. 

7.  The  infide  of  the  external  coat  of  the  cells. 

8.  One  of  the  utriculi. 

The  two  laft  figures  are  a little  magnified. 
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III.  On  the  Caufes  which  affeffi  the  Accuracy  of  Barometrical  Meafurementsi  - 
By  J.  Playfair,  M.A.  (Ac.  Page  284. 

THE  objedt  of  this  paper  is  to  corredt  the  errors  arifing  from  various  circum- 
ftances  affedting  the  denfity  of  the  atmoiphere,  whether  from  the  temperature 
ot  che  air,  the  expanfion  from  various  degrees  of  heat,  the  denfity  not  being  exadtly 
as  the  compreiTing  force,  and  the  force  of  gravity  not  being  uniform.  Let  H be  the 
heat  at  the  furface  of  the  earth,  and  h the  lead  heat  at  height  a,  the  heat  at  height  x 

is  H—  --H— ^ x.  Suppofe  air  of  given  temperature  320  by  the  lofs  of  one  degree. 


contracted  tit  of  part  m of  its  bulk.  Its- bulk  in  temperature  3 1 0 is  i—m.  By  the 
lofs  of  another  degree,  its  contraction  is  m.  (1  —m)y  which  fubtradted  from  i—m,  gives 
its  bulk  in  temperature  30°  (1—  m)2.  Let  h be  the  heat  of  a given  quantity  of  air, 
then  is  the  fpace  occupied  by  the  air,  fuppofing  the  comprefiing  force  always 

given.  Let  the  expanfion  for  a certain  degree  of  heat  be  as  a certain  power  of  the 
comprefling  forcer  p,  m being  the  expanfion  for  one  degree  of  heat  when  the  mercury 

is  at  the  height  b,  then  the  expanfion  for  any  height  (3  will  be  m,  and  the  fpace  oc» 

✓ -bp 


cupied  by  the  air, 


«7(3k-\32- 
be 


■h. 


X.et  y — denfity  of  air  at  height  x above  the  earth's  furface,  H ~ heat  at  the  fur-' 
face,  expreffed  in  degrees  of  Fahrenheit’s  thermometer,  ay  = difference  of  degrees 
at  the  furface  and  height  x , then  temperature  at  height  x = H- — -ax,  let  m = expan- 
fion of  a given  quantity  of  air,  occupying  fpace  1,  in  temperature  32°,  for  one  degree 
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of  heat ; fetting  afide  the  inequality  of  expanfion  depending  on  prefiure,  the  fpace 
occupied  by  the  fame  quantity  of  air  of  temperature,  H ■ — xx  — (i — m)3 2— ^ + 
or  if  r = 32 — //,  it  = (1 — m)TjrXx. 

Now  let  this  quantity  of  air,  bulk  = 1,  and  te-mperature  = 320,  be  comprefTed 
by  a column  of  air  of  the  fame  denfity  and  temperature,  but  of  the  height  p;  then— - 
Jyz  being  comprelfing  force  or  weight  of  fuperincumbent  atmofphere  at  height  x , we 

have  1 : y : : p : — — — -v--  and_y  = — ~ X .--jr-  ' 

1 (]: — m)T  + *x  p (1 — $»)*+** 

The  inequalities  depending  on  the  force  of  gravity  and  the  compreffing  force  are 
not  here  confidered. 

0.  —Jyz  , , * + XX  r q-  Xx 

Since  y = — we  have  py  (1 — m)  = — -J yi>  and  pj  (1 — m ) 

p y T -J-  XXm 

.+  pxy  {log.  i — m)  (1 — m)  Z = — yZ,  or,  y^+pxlog.  (1— m)Z  = — ( 1 — m) 

Hence,  making  log.  (1— m)  = g,  = —pXgZ-~  log.y+plog.  C 

= + Ag  (1 — m)T+Xx 

If  D denote  the  denfity  of  the  air  at  the  furface  of  the  earth,  D will  be  the  value 


of  v,  when  x = o,  and  fo  p {log.  D-\-log.  C)  = 


Ag  ( 1 — my 


Therefore  p log.  C = 


— plog.D-,  and  fo  by  fubftituting  for  p log.  C3p  {log.  y — log.  Z))+ 


xg{\—my  x”d' ' ' w ” '~xg{i—my 

= —p*gx+  — — >.  x^'i  or  changing  the  figns,  p {log.  D—log.y)  — - * 

xg(l — m)T^M  xg  C1 — my 


■XX 


xg  (1 — m)r  + ' 

This  equation  gives  the  relation  of  the  denfity  and  height  of  any  ftratum  of  air, 
fuppofing  the  heat  to  decreafe  uniformly,  and  that  {pace  occupied  by  air  of  heat  h = 

f \32-6. 

{ 1 — mp 

Let  us  now  fuppofe  that  z is  the  whole  height  to  be  meafured,  and  that  A is  the 
denfity  at  that  height,  the  temperature  there  being  alfo  found  ~ b,  by  obfervation. 
If  then  x become  — 2,  and  v — A,  we  will  alfo  have  x z = H—~h,  and  t-Paz  — 32 

H—b 

H+H—b  = 32— b = r- — h,  making  r = 32.  Alfo  a = — . Therefore,  by  fub- 
flituting  thefe  values  of  y3  x3  a,  and  t+az,  in  the  preceding  equation  we  have, 

= pg  (H — by 


P {Jog.  D — log.  A )- 


g {H—h)  ( l—m)r 


Hence,  by  tranfpofition,  &c.  gp  {H — h)  {log.  D — log.  A — {H- — h)  g)  — z 
, H—r  h — r \ , gp  {H—b)  {log.  D — log.  A — {H—h)g).. 

/ ( i—m)  • — ( 1 m ) )i  and  x — - 


g {H — h~)  (1 — m)r~ ll 

-log.  A — {H — h\ 

D — log.  A — (//- 

( 1 r — ( i — my~r 


Let 
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Let  b be  height  of  mercury  in  the  lower,  and  (3  that  of  the  higher  barometer, 
and  fince  b is  the  compreffing  force  at  the  furface  of  the  earth, 

b ft 

D = —jfi  and,  for  a like  reafon,  a ==  £ -•  Therefore,  log.  J)  = Im. 

(i — m)r — H (i — m)r~h  6 6 

b — (r — H)  g,  and  — log.  a = — log.  p+  (r — b)  g.  Hence  log.  D — log.  a = log.  /_ 
Z°g-  — b)  g,  and  fubftituting  for  log.  D — log.  a in  the  formula  of  the  lad  fedion. 

z _ gp  (H—b)  (log,  b—log.  PX 
(i — m)H~r  — (i — m),l~r 

For  the  convenience  of  computation  and  comparifon  with  the  formula  now  in  ufe, 

i x , ^ r 

H-r  h-r  muft  be  reduced  into  a feries.  , H~r  h~r  ~ — — -1-  -d 

(l—vi)  — (l — rn)  (t — m)  — (l — m ) 11  ■* 


and  g being  the  logarithm  of  i—m. 

H rTj  ~ rr,  , h 

(i — m ) = i -\-Hg-\-  __JL  -j JL  + See.  And — (i — m)  — — .3 

2 6 


(1 — m)  — (1 — m) 

—hg— 


h 2 g 2 h gi 


&c.  Therefore 


r 

( 1 — m) 


i+^+-r  + T^3  + &c- 

2 6 

77 j 7 . H2 — h2  Hi — hi  ' 

(H—h)  g + g2+  —? — g*  + &c. 

2 6 

1 +rg+~g2  + &c. 

I+Wf+H±!*t±g.+  ac c,  ‘ 


H h 

(1 — m)  — (r — in) 


and 


g ( H — h)  ( 1 — m) 

H ~h  ~ 

(1 — m ) — (1 — rn) 


Hence  z — p {log.  I — log.  P) 


i+rg+-g2+y  g3  + 80c. 
1 6 


V 


1 + — —g  + — — — g + &c. 


2 - 6 

When  m and  g are  very  fmall,  and  H and  h do  not  differ  much  from  r,  as  in  the 
cafe  of  uniform  expanfion,  we  may  rejed  all  the  powers  of  g but  the  firft,  and  fup- 
pofe  g — — m. 

f t — mi  ^ 


Then  2 =p  (log.  b — log.  (3) 


H+h 


or  z 


■m 


: p ( i+(^~  —r  yn ) (log.  ’ — -log.(3). 


This  lad  formula,  when  the  proper  values  are  given  top,  r,  m,  is  precifely  the 
fame  that  was  difeovered  by  De  Luc,  without  any  enquiry  into  the  propagation  of 
heat  through  the  atmofphere.*  If  the  heat  diminifhes  in  fome  ratio  of  the  height 

fo 

* In  De  Luc’s  rule,  improved  by  later  obfervations,  p — 4342,9448  = modules  of  the  tabular  log?.- 
rithms  multiplied  by  icooo,  r — 320  andiw  = ,00245  nearly. 
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fo  as  to  be  exprefled  by  H—xx”,  then  z =p  ( i-\-m  (“q”  — r ) ) log.  the  fixt 

, • r , o 1 r nH+h  H-\-h  . 

temperature  r being  fubtracced  from  — -•  not  — - — and  this  is  a formula  which 

conjecture  or  experiment  alone  would  fcarcely  have  difcovered. 

Suppofing  the  temperature  — — to  be  uniformly  diffufed  through  the  column  of 

air,  whofe  height  is  to  be  meafured,  the  formula  z — p ( i + m ogi 

is  rigoroufly  juft  ; but  if  the  heat  varies  inverfely  as  the  height,  the  terms  of  the  feries 
after  the  firft  may  be  rejected  as  inconfiderable.  . 

The  amount  of  the  terms  which  are  thus  rejected  comes  now  to  be  confidered ; 
and  it  wiil  be  afcertained  with  fufficient  accuracy,  if  we  compute  the  fecond  term  of 
the  feries,  or  thrt  which'  involves  in  it  m%.  Now, 

i +rg+^g*  + &c.. 


i + __L_  g -i T_— + &c.  . 


i + 


H+h\ 


Jg 


+ (- 


r*-^r(ff+b),&+4.  Hb+h* 


and  g ■- 
fo  that  gz 


1 12 
m 7 


)g2i> 


log.  ( i — m)  — —m  -1 &c.  - 

2 _ 


Therefore,  by  fubftitution, 


m — 

i+rg+~gz 


&c. 


i +.»+*. +ff*g**y 


1 + \ 


( H A- b 


H+b 


2 6 
r* — r (H+h)  Hz-\-^Hb+hz\ 


jm 


4 • 2 12 
This  gives  2 corrected  for  the  temperature  of  the  air, -and  the  firft  inequality  of  ex-: - 
panfion.  The  fecond  term  with  coefficient  m is  De  Luc’s  exprefiion,  the  third  term 
with  coefficient  mr  ariles  from  the  equable  decreafe  of  heat,  and  the  above-mentioned 
inequality  of  expanfion. 

To  complete  the  effeCt  of  the  fecond  inequality  of  expanfion,  let— ^ — r = /,  and' 


P be  confidered- as.  variable.  Then  in  formula,  (i- 


-m 


'l 


by-  ) 


) let  m be  the  expanfion- 


for  i 0 degree  of  heat,  when  the  mercury  is  at  the  height  y,  and  retaining  the  other  de  ] 
nominations  as  before,  we  have 

-f  y* 

fs  j ( i -r 

yt 


/-(■  + ->“) 

y? 


and  py  ^ i + fit*)  = — J yx 


pj-¥ 
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III.  On  the  Caufes  which  affeff  the  Accuracy  of  Barometrical  Meafurements , 

By  J.  Playfair,  M.  A.  &c.  Page  284. 

ri^HE  objeCt  of  this  paper  is  to  correct  the  errors  arifing  from  various  circum- 
1-  ftances  affeCting  the  denfity  of  the  atmolphere,  whether  from  the  temperature 
01  the  air,  the  expanfion  from  various  degrees  of  heat,  the  denfity  not  being  exaCtly 
as  the  comprefling  force,  and  the  force  of  gravity  not  being  uniform.  Let  H be  the 
heat  at  the  furface  of  the  earth,  and  h the  lead  heat  at  height  a , the  heat  at  height  x 

is  H—  — -1  Xi  • Suppofe  air  of  given  temperature  3 20  by  the  lofs  of  one  degree, 

contracted  -phr  or  part  m of  its  bulk.  Its  bulk  in  temperature  310  is  i—m.  By  the 
lofs  of  another  degree,  its  contraction  is  m (1  —m),  which  fubtraCted  from  1 —m,  gives 
its  bulk  in  temperature  30°  (1—  m)2.  Let  h be  the  heat  of  a given  quantity  of  air, 
then  TCTk3 %~b  is  the  fpace  occupied  by  the  air,  fuppofmg  the  comprefling  force  always 
given.  Let  the  expanfion  for  a certain  degree  of  heat  be  as  a certain  power  of  the 
comprefling  forcer^,  m being  the  expanfion  for  one  degree  of  heat  when  the  mercury 

is  at  the  height  ^,  then  the  expanfion  for  any  height  |3  will  be  ^ m,  and  the  fpace  oc- 

b». 

cupied  by  the  air, 

Let  y ~ denfity  of  air  at  height  x above  the  earth’s  furface,  H — heat  at  the  fur-»' 
face,  exprefled  in  degrees  of  Fahrenheit’s  thermometer,  - difference  of  degrees 
at  the  furface  and  height  x,  then  temperature  at  height  x = H — ax,  let  m = expan- 
fion  of  a given  quantity  of  air,  occupying  fpace  1,  in  temperature  320,  for  one  degree 

a of 


m[ 3A32— 
bp  J , 
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of  heat ; fetting  afide  the  inequality  of  expanfion  depending  on  prefiure,  the  fpace 

occupied  by  the  fame  quantity  of  air  of  temperature,  H—  xx  = (i m) &—H+xx 

or  if  t = 32 — Hy  it  =s=  (1 — 

Now  let  this  quantity  of  air,  bulk  ,=  1,  and  temperature  = 32°,  be  comprefled 

by  a column  of  air  of  the  fame  denfity  and  temperature,  but  of  the  height  p ; then 

Jy* *  b“ing  comprefling  force  or  weight  of  fuperincumbent  atmofphere  at  height  x we 

.r.yx  ' fv-  ° 

have  1 : y p : ; — and  y = kk — - 

( 1- — ;;?)T_bAx  p (1 — 

The  inequalities  depending  on  the  force  of  gravity  and  the  comprefling  force  are 
not  here  confidered. 


Since  y — 


•*fy*  _ , / N '*■  + **  „ , . r-T-\x 

p(i—my+xx’  we  have  Py  = —/ y*>  and  py  (1— -m) 


+ pxy  (log.  1 — m ) (1 — m ) x = — j*,  or,  ^--\-p\log.  (1 — 02)*  = — (1 — 

tHence,  making  log.  (1— m)  = g,  ~ = —pxg*—  ^ \^y +^5  and/>  log.y+plog.  C 

Px&x  Xg  ( x — my3r*x 

If  D denote  the  denfity  of  the  air  at  the  furface  of  the  earth,  D will  be  the  value 
o O',  when  x = o,  and  fo  p (/<£.  D+log.  C ) = — — — • Therefore  p log.  C = 

1 A£  ( I W)T  r 6 

— — —p  log.B,  and  fo  by  fubftituting  for  p log.  C,p  (log.  y—log.  D)+ — - -rT 
Asv1*  m)  (\—m)r 

“ or  chanSlnS  the  figns,  [log.  D-log.  y)  - 

= /"  i1  ^ 

This  equation  gives  the  relation  of  the  denfity  and  height  of  any  ftratum  of  air, 

• fuppofing  the  heat  to  decreafe  uniformly,  and  that  fpace  occupied  by  air  of  heat  h -= 
f 1 —my 

Let  us  now  fuppofe  that  2 is  the  whole  height  to  be  meafured,  and  that  A is  the 
denfity  at  that  height,  the  temperature  there  being  alfo  found  — b,  by  obfervation. 
If  then  x become  = z,  and  y = A,  we  will  alfo  have  az  = H — i>,  and  t+az  = 3 2—^- 

H—h 

Il+H — h = 32-r^  = r — by  making  r — 32.  Alfo  a = Therefore,,  by  fub^ 

Z 

ftituting  thefe  values  of  y,  x,  a,  and  t+az,  in  the  preceding  equation  we  have. 


P (kg-  ID— log.  A)- 


= PS  (H—b)- 


g(H-^-b)  (i—w)T  r£>  v J g (H — b')  (1 — m)r~ h 
Hence,  by  tranfpofition,  &c.  gp  (H — b)  (log.  ID- — log.  A — (H — b)  g)  =.z 

_(I-+-+  and, =wiH-h) 

^ J J . (i-rm)1*—’' r — (1— m)h-r 


Let 
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Xet  b be  height  of  mercury  in  the  lower,  and  (3  that  of  the  higher  barometer ; 
and  fince  b is  the  comprefling  force  at  the  furface  of  the  earth, 

:j  and,  for  a like  reafon,  a _ ft,  , Therefore,  log.  D ==  log. 


( i — m)r  H ( i- — m) r — h 

b—  (r — H)  g,  and  — log  a ==  — log.  (3+  (r — h)  g.  _ Hence  /o£.  D — log.  a = log.  b— 
log.  (3 4-(H — b)gj  and  fubftituting  for  log.  D — -log.  a in  the  formula  of  the  laft  febtion. 

2;  _ IP  (%  l— log.  f3)^ 

(1—  m)H~r  — (1 — m)h~r 

For  the  convenience  of  computation  and  comparifon  with  the  formula  now  in  ufe 

( 1 — m)r 


H-r  h-r  muft  be  reduced  into  a feries.  , -H~r  , sh~r  = 
— (1— m)  (1—  m)  — (i—m) 

and  g being  the  logarithm  of  1— m* 

H h 

(1 — ml)  i+h^+--  &c.  And  — ( 1 — m ) = — 1. 

2 6 


(1—  m)  ■ 


-hg- 


H 


h7-  gz  hi  gi 

2 6 


& c.  Therefore 


-7 

(1 — ml) 


1 +rg+-g2+*rg3  + &c. 
2 6 


(#__£)  £ + £*  + — £3  + &C. 

2 O 

I+r^+^2+^3  + &C* 
I+"t?J+2±»i±r.+.&cF 


H h 

(1  —m)  *— ( r — ml) 

- and  S(H—b)  (<—m) 


H 

(l  — »)  — (I- 


-«*) 


/i  * 


Hence  z = p {log.  b — log.  |3) 


i+rg+r-gz  + r-  £3  + &c. 
2 6 


#+£  , H*-\-Hh+h*  2 , 

■£+  - £2  ft-  btC. 


y 


\ ' 2 6 

When  772  and  £ are  very  fmall,  and  H and  h do  not  differ  much  from  r,  as  in  the 
cafe  of  uniform  expanfion,  we  may  rejebt  all  the  powers  of  g but  the  firft,  and  fup- 
pofe  £ = — m. 

Then  z=p  {log.  b — log.  (3 )\- — '~-p'-T — \ or  2:  «=p  — r )m)  { log.b — log. (3). 

H+h  I ' 2 / 


This  laft  formula,  when  the  proper  values  are  given  to  p,  r,  m,  is  precifely  the 
fame  that  was  difeovered  by  De  Luc,  without  any  enquiry  into  the  propagation  of 
heat  through  the  atmofphere.*  If  the  heat  diminillies  in  fome  ratio  of  the  height 

fo 

* In  De  Luc’s  rule,  improved  by  later  obfervations,  p — 4342,0448  = modules  of  the  tabular  log;.- 
xithms  multiplied  by  iooco,  r = 320  and  m — ,00245  nearly. 
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fo  as  to  be  exprefled  by  H—xx  , then  z —p  ( i-J -m  — r ) ) log.  the  fixt 

, . . . cl  1 r nH+h  H-\~h  , . . - 

temperature  r being  fubtradtecl  from  not  — - — ■*  and  this  is  a formula  which 

conjedture  or  experiment  alone  would  fcarcely  have  difcovered. 

Suppofing  the  temperature  ~~~  to  be  uniformly  diffufed  through  the  column  of 

air,  whofe  height  is  to  be  meafured,  the  formula  z — p (1  +m  PF-rbl  og.| 

is  rigoroufly  juft ; but  if  the  heat  varies  inverfely  as  the  height,  the  terms  of  the  feries 
after  the  firft  may  be  rejected  as  inconfiderable. 

The  amount  of  the  terms  which  are  thus  rejedted  comes  now  to  be  confide  red 
and  it  will  be  afcertained  with  fufficient  accuracy,  if  we  compute  the  fecond  term  of; 
the  feries,  or  that  which  involves  in  it  mr.  Now, 

+ &c’ 


H -f-  h . Hx-\-H  h+h*  k 

1 + _L_  g -b  — . ga  + &c. 


1 + (r— 


H+b\ 

n J 


g+  (r'—r(H+b)+H*+ 4 Hb+b* 


and  g — log.  (1 — m)  = —m  +, &c. 

fo  that  gz  = mx — &c. 


Therefore,  by  fubftitution. 


1 +rg+jg* 


1 +H+h  s | 


6 


. + ( Z±L- r)  m + (£ +rl-rSZ±Q  +S+± . 

'2.  '24  2 j 2 ' 

This  gives  z corrected  for  the  temperature  of  the  air,  and  the  firft  inequality  of  ex- 
panfion.  The  fecond  term  with  coefficient  m is  De  Luc’s  exprefiion,  the  third  term 
with  coefficient  m 1 arifes  from  the  equable  decreafe  of  heat,  and  the  above-mentioned 
inequality  of  expanfion. 

H4~b 

To  complete  the  efFedt  of  the  fecond  inequality  of  expanfion,  let  — r = /,  and 

(3  be  confidered  as  variable.  Then  in  formula,  (1 — m~f~)  let  m be  the  expanfion 

for  1 0 degree  of  heat,  when  the  mercury  is  at  the  height  y,  and  retaining  the  other  de] 
nominations  as  before,  we  have 


y = and  p y ( 1 +^(3^1  = — J yk 


t ( 1 +^» 
r 
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v 


f'r 


Pfmfy +Pfi*pyf  P 


yt* 


-yx,  and,  dividing  by  ys 


yt* 

j«. 1 . 

py  fmpfi  y yfwpfi  (3 


y yt'-y  yv- 

To  exterminate  from  this  equation  y and  i,  it  is  to  be  remarked,  that  y = 

• . u. 1 • 

and  that  therefore  ^-=5 — ^—2 (L.  Hence  by  fubflitudon,  * 

y P y?-+fm(3‘A 


% 

yt* 


iJ-  1 . 


r . „ . . . 2 2 2^ 1 _ \ 

p f (3  __j._  »g/fop  (3 (i+{x)fm(3  (3  (3  j. 

' n yf'-j-/m(3f'-  yt*  yp{yt*^fm$p)  J 


yt * 


yy-(ytj-\-fm(pj-) 


But  V-fmP  P __ftfaP  P ft/»*P  P 


therefore  x — p ( — |L — ?!!!$- 
(3  y/* 


f1  1 . \ 

3—L\ 

yt*  J 


the  other  terms  deftroying  one  another.  By 


integration,  then,  x — p ( — log.  (3 — C).  If  C be  taken  fuch  that  x may  vanifb 

I uyp 

when  (3  — b,  tire  height  of  the  mercury  in  the  lower  barometer,  we  will  have 

t*  \\ 

■-»<*» 

That  it  may  appear  wherein  this  formula  differs  from  the  ordinary  one,  inftead  of 
bt*  and  (3^,  we  muft  introduce  log.  b,  and  log.  (3,  which,  when  b and  (3  are  not  very  un- 
equal, may  be  done  without  difficulty.  For  we  have 

=i-\-plog.—-\-JP—(log.  - ) ~\-  IL-flog. -)  T &c.j  alfo  — =-  1 4-  y.log.JL,-{.  il_ 

v a V n, ' O'  n>  ^ v/7,  *v  a 


y/* 


y a 
2 3 


yt* 


(log.JLj  Jt-(log.A)  q_  &c.  Therefore  - — — = (/<?£.  — — - ) + — 

•-)  — (/og-— ) )+  &c.  That  is,  'i-=^log.  A-f—  % ~ X % ~ , 


yf*  (3  2 ^ y2  ° (3 

• • • • b 13 

rejecting  all  the  terms  which  involve  powers,  of  log.  — - of  log.  i_,  and  of  higher 

y y 


than  the  fquare.  Hence  alfo,  P ^ - /u*7„/r  ^\/,M  m /;P 


PY* 


r 7 b afm  i b$  7 b . 
fm  log.  -+• %.  -tr  x /<?£.  and 

p 2 y-  (j 


^ ^ . fm  ( b — j3  ) n b , 7 b ufm  , 1(3  , b \ 

P {log.  — - + ■ = p {log.  yy  + fm  log.  log.  -T  X % --  j . 

R f*yp  / p pa  y2  . p 7 

b 


or 
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or  x=plog.^  ( i+ log.  3?); 

The  fe€ond  term  /,  m,  p,  log.  - is  De-Luc’s  correction,  the  third  term  is  the  cor- 
rection for  the  inequality  of  expanfion  of  air  by  heat  depending  on  its  compreflion. 
To  afcertain  its  exaCt  amount,  (j.  muft  be  defined  by  farther  experiments  on  the  ex- 
panfibility  of  air,  under  different  degrees  of  comprefiion..  Let  [x  = i,  b = 29  inches, 

(3  = 24,  y = 29,5,  then  log.  _L  = — 22  nearly,  multiplied  into  ^ — — TV  nearly. 

y 1 1 

Diminirh,  therefore,  De  Luc’s  correction  tV,  before  it  is  applied  to  the  difference  of 
the  tabular  logarithms,  and  the  true  height  of  one  barometer aboye  the  other  is  given. 

Let  s — femidiameter  of  the  earth,  and  the  force  of  gravity  vary  as  , — * — then 


comprefiing  force  at  height  x is  denoted  by 


s> 


0+*> 

y^..  Let  q be  the  length  of  a 


column  of  mercury,  compreffing  air,  to- the  denfity  of  itfelf,  = t j 

/ / , V+ri  . 


then, 


l-fn 

p -pa 


■ yx 


y = 


(h-*) 


.yx 


?i+n(i  —m)^x 


\ and  . 

(1— m)TjtXx 

1 (■*' 

. — yx 

or  L 

-j—  -Si 


q (i — m) 

In  which  formula,  all  the  -inequalities  that  have  been  enumerated  are  expreffed,  ex- 
cept that  which  was  confidered  in  the  two  preceding  articles.  Hence,  - multiplying 

by  q (> m)r+**3  and  taking  the  fluxions,  there  comes  out, 

1 T_p*x  -4—  t + 


+ » " — x+fc  .1., 

(tLj  +rhy 


•\*Yl 

Dividing  therefore  by  y> 

1 

-2 


(l_w) 


-\r  n 


■ -f  xv 


(— y 

X I + 72 


1 4»  n 

j(l— w)  + 


— 1~ 


+ « •' 


i + n 


1 -f  « . \ 

(1 — ;»)  = 


S x 


and  making/ + ” and  confidently.  -Ly  + 


y = v. 


we  have  v (1 — w) 


t 4*  A-V 
1 p 1 


1 -p.v 


r -j-** 

1 4 n 

v (1 — m)  x 


ns  x 


q ^+*)r 


This 
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vn 


This  equation  will  become  integrable  if  it  be  multiplied  by  (i — for  it  is  then 


r — n\x 


r — n'hx 


ns  x 


* f x 1 + » n\Z  , , 1 + n 

v ( i — m)  — - — L v ( i — m)  * 

I + » q (i+.v)1'  ( i — mYx 


r — nxx 


and  fo  v (i — m)  1 + C = HI 


qj(s+x)v  (i  —myx 

T V7\X 


But  v — y 


i -f-  n 


y x + therefore,^  ^'Yi — m)  1 C = — * 


-m)Kx 

It  is  neceffary  to  introduce  (3  into  this  formula,  by  fubftituting  forjy,  its  value,  — 

( » V +n 

S n ' 

n v n 

SI 3 


; and,  therefore,  asjy*  '^"w— 


n yiv 


'n{rr-\-\x) 

n m • — -T- 

q js+x)  (i — m)  1+n 


q(s+x)  ( i—m) 


«( t*4-Aat)' 

i + n 


, we  have 


vn  n 

s (3 


, \ 1 + n i r ns 

X ( i — m ) + C == 


q J(s+x)v  (i—  m)? 


7i  . vn  *• 

or,  g(J+y)  j 


ns 


Vn  n 


?/(j+x)1'  (i — w)** 


In  the  cafes  which  actually  take  place  in  nature,  . is  either  equal  to + 2,  or  to  — i 
It  is  equal  to  -f-  2,  when  the  barometer  is  raifed  above  the  furface  of  the  earth,  and 
to  - i,  when  it  is  deprefied  below  it.  When  , = + *>  the  laft  equation  becomes 


2?Z 


q (•»+*)  (i— m)_  c __  ns_ 


2n  ■ n 

s (3 


? j(s+*y.  C1 — myx 

When  -x  is  fuppofed  very  fmall  in  comparifon  of  s,  the  fluent ■ jj^—y  ^ 
may  be  exprefled  by  a feries*  converging  with  fuch  rapidity,  that  the  two  firft  terms 

i i 

wilhbe  fufficient  for  the  prefent  purpofe.  Now,  as 


(•H-*  ) 


/O+t)’ 


becomes 


q )(s+xy  (i  —m) 


\X. 


n ( , —a#  <ix  \ n 

— — j ( i — m ) *0 — ~r)  * “7 

q/  S q ( I — myx 


\ A? 


2x 


:)• 


Ag  * gs  *2g2J' 

7 he re fore. 
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Therefore,  yjf+Q  (i—m)  + c=_  _n_r  J_  . 2*  , _1_  a 
271  77  q (i — my^K  Ag  xgs  ~ Kz  g * s)° 


land  C = -lil=2}  +—( L + _1_V 

) bn  q \ Ag  Az  g2  s) 


P 

To  define  C,  * mull  be  put  = o,  and  {3  = b,  fo  diat 

71  'l'  ry> 

q (i—  m)  _ » / I_  + 

bn  q ' Ag  A2g2  sj  bn  q V Ag  A2g2 

If  this  value  be  fubftituted  for  C,  and  if  all  the  terms  be  divided  by  (i — m)r,  we  lhali 

n in  n 

have  2Js£±ll_ — ( 1 1 - ® x 

2i  i n 

s (3 


qxg  |^(  i. — m)r  (i— -;w)T+^  s (i — 
2 2 


A gs  ( i- — my  "^Agi  ( i — w)Td~Ax) 

The  approximation  which  has  been  ufed  here  for  finding  the  fluent 

is  fufliciently  exail,  becaufe  no  terms  have  been  rejeiled  but  fuch 


?u- 


/(j+jc)  ( r — m) 

as  are  divided  by  and  which,  of  confequence,  are  extremely  fmall  in  refpeit  of 
the  rell:. 

We  are  now  to  fuppofe,  that  * becomes  equal  to  2,  or  to  the  whole  height  that  is 

H—b 

to  be  meafured  j then  alfo,  t+ax  — r — h,  a — 1 , and  r = r — H ; and  fo  by 


iz 


H—r  h—r 

i —tn)  — ( i — m)  — 

h—r , 


n— r\ 

(i—m)  J 


n 2 n n 

fubftitution,  £_  = — —( i — sr 

2n  n h”  qg  {H — b)  (i — (i — ■m)H—h  gs(H — h) 
s (3 

22 ) 22 nz  (( 

s(  i — m)H~h  ‘ gs  (H—b)  (i — m)t4—h)  qg(H — -b)\ 

22  , sH~r  , 22  ,m  , 22 

v +T(— + J7(H-0 

The  value  of  z is  to  be  found  from  this  equation  ; and  as  the  firft  ftep  in  the  ap- 
proximation, we  may  fuppofe  s fo  great  in  refpeil  of  2,  that  t-H2  nearly;  and, 
alfo,  that  all  the  terms  divided  byjvanifh;  which,  in  fail,  is  the  fame  thing  with 

q»  qn nz 

fuppofing  the  force  of  gravity  to  be  uniform.  We  have,  then,  j;t  qg{ft h) 

((*— *)  ')>  Z - ( ‘ 

I o find  the  correilion  neceflfary  on  account  of  the  diminution  of  gravity. 


^n(1+B)n  *4-* 

' f / n 


7 = B — ((i—m) 


H-r 


bn 


<1* 


-m) 


h—r 


22 


gs{H—h ) 

(i—  «0 
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Q.Z  h—r\  , 

{-■■■■  — r-v  (i— ;»)  ) fubftitute  the  value  of  2 — q 

vs(  hi — h \ ' * 


r+2(.—)*  r.gs{H_h) 

(1  Jf-m  j f > — ~n  where  s enters  as  a divifor,  and  we  fhall  have  a 

a more  accurate  value  of  z}  and  by  neglecting  the  powers  of  m higher  than  the  firft 
we  have  2 — p ( 1 -¥m  (~— — r))  (*  + ^ — r))  + 


j-  (i+«(^-r))’(%.  f) 


The  firft  term  is  the  height  corrected  by  De  Luc’s  method,  the  fecond  is  the  cor- 
rection for  diminution  of  weight  of  mercury  in  the  higheft  barometer,  the  third  for 
gradual  diminution  of  weight  of  air  between  the  higher  and  lower  ftations. 

For  depths  below  the  furface  of  the  earth,  the  comprefiing  force  at  any  depth  x — 

f j s— n>  and  proceeding  as  above,  we  have 2 — p 1 -\-m  (— "t- — r)j 

leg.  L-.£.(l+m(¥±£—r))  + 

Hence  to  find  at  what  depth  the  denfity  of  air  becomes  equal  to  that  of  mercury, 
which  is  fuppofed  = 1,  p being  equal  to  the  column  of  mercury  condenfing  it,  or  to 
4343  fathoms  nearly,  the  denfity  being  as  the  comprefling  force  and  temperature 

equal  tor.  Then  2=  /v  log.  — 4-  Z (log-  f ) the  term  _ Z log.  Jf  being 

omitted,  as  relating  to  the  diminution  of  weight  of  mercury  in  the  lower  barometer. 


t =-h,  P = 4343- 


p log.  r = 10000  X tab.  log.  10423 


40180  fathoms  == 


45,6  miles  nearly.  Z*  (log.  22,25  of  a mile,  .*.  2 — 45,85  miles  nearly.  At 

the  depth  therefore  of  nearly  46  miles,  the  air  will  be  of  the  fame  denfity  with  mer- 
cury, a paradox,  which  will  be  folved  by  confide  ring,  that  the  denfity  of  air  is  dou- 
bled by  every  defeent  of  3-t  miles.* 

To  find  the  limits  of  the  atmofphere,  re  fume  the  formula  y zz 

( (t  )'+n 


jl+»(i — my~lrXx 


and  fuppofing  the  temperature  r +/  uniformly  diffuied  through 


it,  we  may  fubftitute  i+fm  for  (1 — ■m)T^rM.-  Let  a — q and  s+x 


v 


»\  o,y 


*+'•  = _y 


* — v * CL  i_L .n  ^ v 1 

s V"  yv  — — * -p.C=(v — i)r 

n 


Let  y = D 
when 


* Note.  The  denfity  of  the  air  at  the  furface  = 0,00125,  that  of  mercury  being  14. cqq,  the  denfity 
pf  air  at  depth  46  ieet  is  8192,  or  213  times  greater,  = 8192  x 300125  — 10,2300. 


X 
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-when*=  o,  or  v * s,  and  C = -l  D l+’1  + i)  s if  v = 2,-1  \D  ,+» 

— ~\ 

— j-  ‘+"=.(i— ,)• 

) K V ' ’ 

Let  # be  negative,  and  the  denfity  as  the  power  i — n of  the  compreffion,  then 

f n n \ L 

= s(i -L)>  and  being  made  o,  the  height  of  the  atmo- 


±(Dl-n  — y — 


Iphere  v 


n 


It  will  be  ufeful  to  bring  into  one  view  the  different  corrections  that  have  been 
inveftigated.  The  firft  approximation  to  the  height  without  any  correction  is  z — p. 


log.  J. 


ift.  The  firft  correction,  that  of  De  Luc’s,  4-  m — r ) p log. 

-sd.  For  the  decreafe  of  hear  and  firft  inequality  of  expanfion,  + mz  ( 


r H 4-  h 


, t (r — H—h)  H*-\-4Hh  + h'\  , b 

+ ; + 77- )t  log-  p. 

3d.  For  the  fecond  inequality  of  expanfion  or  variation,  by  a given  charge  of  tem- 
perature, according  to  the  preffure,  + — r J P l°l'  -p-  * or  E 

being  put  for  the  firft  correction  -j-  log.  or  it  may  be  more  accurate  to  com- 

1 . 2 yz 

put c p which  includes  both  the  firft  and  third  corrections. 

4th.  For  the  departure  of  the  law  of  the  elafticity  of  the  air  from  the  direCt  ratio 

of  the  denfity,  — (i  +m  log.  g x log.  b 0. 

5th.  For  the  diminution  of  the  weight  of  mercury  in  the  upper  barometer  + 
,H-\-k  \2  b 

— r))  log. 


m 


-i-(  i+m  (- 

S ' 

6th.  For  the  diminution  of  the  gravity  of  the  air  in  afeending  -f-  Z ( 1 4- 
~r))  (log*-p)‘ 

In  thefe  calculations,  the  barometers  are  fuppofed  to  ftand  in  the  fame  perpendi- 
cular, or  fo  that  a perfect  equilibrium  may  take  place  in  the  air  intercepted  between 

them  ■, 
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them ; otherwife  a great  degree  of  uncertainty  will  arife  from  the  horizontal  diftance 
of  the  ftations.  Suppoling  two  barometers  raifed  above  a third,  one  vertically,  and 
the  other  removed  into  a colder  climate,  but  to  the  fame  height,  the  former  will  ap- 
pear more  elevated  than  the  latter  from  the  greater  cold,  in  which  this  laft  was  placed. 

The  mean  height  of  the  barometer  at  the  level  of  the  fea,  and  the  mean  tempera- 
ture of  the  air  in  different  regions,  fhould  alfo  be  afcertained,  before  the  art  of  level- 
ling extenfive  traCls,  by  means  of  the  barometer,  can  be  brought  to  perfection.  Under 
the  line,  the  mercury  at  temperature  550  (lands  at  29,852  inches ; in  Britain,  at 
30,04  inches. 

Another  caufe  of  error  is  the  folution  of  moifture  in  the  air,  which  has  a great 
effeCt  in  increaling  its  elallicity  and  expanfion  for  every  additional  degree  of  heat  it 
receives,  fo  that  the  expanfion  increafing  from  one  degree  of  heat  has  been  found  by 
the  manometer,  to  be  at  the  boiling  point  nine  times  that  of  dry  air.  Hence  at  Spitz- 
bergen,  the  rule  for  the  meafurement  of  heights  was  found  to  err  greatly  in  excefs, 
and  the  denfity  of  the  air  was  greater,  than  could  have  been  inferred  from  its  com- 
preflion  and  temperature. 

The  barometer  may  be  made  the  meafure  of  the  humidity  of  the  air.  Let  z — p 

(1  +m  (~~“))  log-  p be  the  true  height  between  two  ftations,  when  the  moifture 

Cliffolved  in  air  is  given,  or  = 1,  if  the  moifture  is  increafed  or  diminifhed,  this  ex- 
preffion  muft  be  multiplied  into  1+  n for  the  true  height,  + ?r  reprefenting  the  in- 
creafe  or  decreafe  of  the  elallicity  of  the  air,  arifing  from  the  diffolved  moifture. 


.-.  2 = (1+7 r)  p (1  + m — « r))  H'  hp  = 

If  error,  a — p ( 1 + tn  (— — r 


log. 


b_ 

P 


= e. 


(,+»(“± rj)hg.  I 


or  v = 


z- 


The  diftance  between  the  ftations  ought  not  to  be  fo  fmall,  that  the  unavoidable 
errors  of  obfervation  may  be  confiderable  in  refpeCl  of  the  whole,  nor  fo  great  as  to 
introduce  error  from  other  caufes.  It  ought  not  to  be  lefs  than  100,  nor  much 
greater  than  500  feet. 

Thus  an  hygrometer  may  be  formed.  The  beginning  or  zero  point  of  the  fcale 
may  be  fixed  by  affuming  m or  the  expanfion  of  air  for  one  degree  of  heat,  — ,00245 
when  7T  — o,  'or  when  the  formula  thus  adjufted  gives  the  true  height.  This  hygro- 
meter, by  meafuring  the  humidity  chemically  united  with  the  air,  will  be  ufe ful  for 
aftronomical  purpoles.  For  though  the  fraClions  ir  may  not  be  direCtly  as  the  dif- 
ferences of  the  humidity  of  the  air,  or  the  changes  of  refraCting  power,  they  are  pro- 
bably conneCled  with  thefe  laft  by  fome  fixed  law,  to  be  afcertained  by  future-experi- 
ments. And  if  the  operation  of  humidity  in  changing  the  fpecific  gravity  of  air  is 
altered  by  more  powerful  caufes,  the  difcovery  of  fuch  a fad  will  give  a value  to 
this  n ew  application  of  the  barometer. 


